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OLLOWING fractures, immobilization 

and disuse cause atrophy of bones. 

Early activity is known to prevent this 

decalcification, and it apparently has- 
tens the formation of callus and solid union. 
The purpose of this study, the results of which 
are here presented, was to determine the phys- 
iological reason or reasons for these phenom- 
ena. It has developed the theory that calci- 
fication is brought about and maintained by 
the alternating decrease and increase of the 
blood supply to the bones. This alternation 
of blood flow is dependent to a great extent 
upon the contraction and relaxation of mus- 
cles. We often read in medical literature the 
statement that use of a part will heal a frac- 
ture because it increases the circulation. We 
have accepted this statement without question 
because of its repetition over a long period of 
time. 

An understanding of our present day knowl- 
edge of the factors involved is necessary, and 
to this end a brief statement is made of the 
anatomy of the blood supply of bones and 
muscles, the effects of muscular contraction, 
the phosphorous calcium balance in blood and 
tissue, and its relation to the hydrogen-ion 
concentration. Certain theories of bone for- 
mation will be discussed and an attempt made 
to correlate these facts and theories as they 
r'ate to bone calcification and decalcification. 


Abnormal metabolic states are not consid- 
ered, as they do not seem to have a specific 
bearing on the problem involved. 

The bones are poor in capillary nets (17) 
but contain an abundance of fine arterioles. 
In long bones arteries supply the spongy struc- 
tures of the extremities by twigs coming from 
the articular arteries which branch in the peri- 
osteum. The medulla is supplied by the nu- 
trient artery, which passes obliquely into the 
shaft. These arteries enter the shafts of long 
bones usually protected and surrounded by a 
heavy covering of muscle. They are derived 
mostly from muscular branches and are sub- 
ject to the same changes that affect muscular 
arteries during muscular contraction. The nu- 
trient artery of the humerus (7), for instance, 
arises from the brachial artery in the middle 
of the arm or one of the muscular branches, 
passes downward, pierces the tendon of the 
coraco-brachialis, and enters the humerus be- 
low the insertion of that muscle. 

The main arterial trunks of supply for the 
extremities, for the most part, are placed in 
such relationship with surrounding structures 
that muscular activity will cause as little pres- 
sure as possible upon them. The muscular 
and nutrient arteries of the bone are not pro- 
tected in a like manner. 

The femoral artery in its proximal half lies 
in the femoral trigone and is comparatively 
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superficial; then for a distance of 31 milli- 
meters (1% inches) it is enclosed in a fascial 
sheath. It emerges in the popliteal space as 
the popliteal artery again becomes quite super- 
ficial. 

The axillary and brachial arteries are su- 
perficial and so placed as to be little affected. 

Hyperemia causes decalcification of bone 
(15). If any process, even in the vicinity of 
bone, increases the activity of the circulation 
it will cause rarefaction and resorption of cal- 
cium. Ischemia, or decrease in circulation, 
favors calcium deposition and ossification. 

As Grieg says— 

1. Maintain the circulation within certain 
limits and bones remain unchanged. 

2. Produce a definite hyperemia and bone 
undergoes rarefaction, decalcification, osteo- 
porosis. 

3. Restrict the blood supply and bone un- 
dergoes consolidation. 

Hyperemia, either traumatic or infectious, 
brings about decalcification, the common and 
striking example being the atrophy of the bones 
of the hand during the course of an infection 
in this region. Often erroneously diagnosed as 
osteomyelitis, recalcification takes place as the 
infection and hyperemia subside and normal 
activity is resumed. 

Syphilitic osteitis with its accompanying 
bone sclerosis is based on the obliteration of 
terminal arteries and the consequent ischemia. 
Acute infectious osteomyelitis is accompanied 
always by early rarefaction due to the initial 
hyperemia. Later thrombosis of arteries oc- 
curs. The periosteum, due to edema, is lifted 
from the bone and its circulation interfered 
with; then recalcification and sclerosis occur 
as the inflammatory reaction subsides and fi- 
brosis takes place. A fragment of bone (12), 
such as the femoral head or the astragalus, 
completely cut off from its blood supply so 
that it is completely avascular, will retain the 
original calcium content. It is often said that 
the intra-articular fractures of the neck of the 
femur do not heal because of lack of blood 
supply. It is probably due to traumatic hy- 
peremia caused by movement of the fragments; 
fixation by the Whitman method is not ac- 
curate and the constant turning of the pa- 
tient and unavoidable movements in the cast 


produce irritation of the fracture surfaces. As 
later and more complete methods of interna! 
fixation are being employed, better end-result 
are being reported. As a proof that hyperemia 
is the cause of non-union, it is of interest t» 
note that the head of the femur, with an ad- 
mittedly poor blood supply, is not absorbed— 
and this too, when from an x-ray standpoint 
it is alive; while the neck, particularly the 
distal portion, is completely absorbed in al- 
most every instance. Kolodny reached the 
conclusion that the ligamentum teres in the 
aged is of no perceptible importance, but that 
the periosteal vessels of the neck are of the 
greatest importance for the nutrition of the 
head and neck. 

Almost all pathological changes in bone 
roentgenograms are interpreted on the basis 
of blood supply, inasmuch as a decrease of 
blood supply produces a more dense, sclerotic 
bone, while an increase above normal brings 
about rarefaction and a consequent lessened 
resistance of the x-rays. Highly malignant 
neoplasms of bone are always very vascular 
and at the same time rapidly destroy and de- 
calcify bone. Less malignant sarcomas of os- 
teogenic origin are of fibrosing type with a 
minimal vascularity, grow slowly, and are at 
times accompanied by bone deposition instead 
of destruction. Exposure to therapeutic doses 
of x-ray produces a fibrosis, a contraction of 
blood vessels, and recalcification of bone. 

When a normal healthy individual receives 
a broken leg necessitating confinement to bed, 
a generalized decalcification takes place. In 
the fractured limb a more pronounced atrophy 
takes place, especially if the extremity is con- 
fined in a plaster cast. This bone absorption 
can be due to just one thing—the lack of 
muscular activity. The atrophy in the uncon- 
fined, uninjured extremities, even after three 
months of bed rest, is hardly discernible; in 
the incased limb it is often marked. The dif- 
ference can be accounted for, neither by 
weight-bearing, nor stress and strain, but only 
by the fact that there is a difference in muscu- 
lar activity of the parts involved. To estimate 
the importance of muscular activity, a clear 
conception of the réles of muscular contrac- 
tion and relaxation is necessary, and particu- 
larly of their effect on the circulation. 
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Fig. 1. This patient, a milkman, was referred for operation or amputation on account 
of an infected index finger of 6 weeks’ duration. A diagnosis of osteomyelitis had been 
made by his attending physician. Treatment consisted of continuous hot packs for at 
least a month. He arrived at my office carrying a hot water bottle to ensure the con- 
tinued application of heat. Only a small sinus was present on the dorsum of the index 
finger near the second interphalangeal joint. The hot packs were discontinued. Three 
days later the sinus had healed. He was then advised to return to his former occupa- 
tion which required milking 15 cows twice a day. The alternating contraction and re- 
laxation of his hands in milking produced an alternating ischemia and hyperemia 
with the remarkable recalcification seen in these dated x-rays. 


Contraction of muscle (1) causes a diminu- 
tion of the flow of arterial blood into the 
muscle. Relaxation causes an increased supply 
to enter the muscle. At a certain strength of 
contraction the arterial system becomes re- 
versed and some blood is at times thrown back 
against perfusion pressure. Continuing the 
experiment causes an increase of blood to flow 
through the muscles. 

When a muscle contracts, its form is greatly 
altered (14). The whole vascular system is 
beautifully adapted to these changes. The 
arterial and venous networks insure supply 
and drainage. The capillaries in resting mus- 
cle are straight, in contracted muscle twisted. 
The blood is driven out of the veins by com- 
pression and when muscle relaxes these can 
refill only from their peripheral ends. The 
veins are a very effective pump on account of 
venous valves. The contraction of skeletal 


muscles (26) squeezes the veins within them and 
drives the blood toward the heart. Muscles 
of the extremities are confined in a non-elastic 
tube composed of fascia and by fascial inter- 
muscular septa to the bone. When muscular 
contraction takes place the muscles change 
their form and contour. This causes pressure 
on the limiting membrane and on the peri- 
osteum covering the bones. When we stand, 
the pressure on the soles of our feet produces 
an ischemia. When we walk, the activity of 
our muscles produces alternating ischemia and 
hyperemia of the lower extremities by the 
pressure caused by the change of form and 
contour of the muscles, by the traction on 
joint capsules and ligaments and periosteum, 
and by mechanical pressure against muscular 
arteries and their associated arteries which 
supply the periosteum and bone. Ischemia 
of the hand can be seen when the hand is 
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Fig. 2. Posterior aluminum splint used in the treatment 
of fractures of the scaphoid and other conditions about the 
wrist joint in which faulty calcification is present. The 
splint allows alternating contraction and relaxation of the 
muscles of the hand and forearm. This brings about an 
alternating ischemia and hyperemia which is so necessary 
in the production of calcium deposition and callus forma- 
tion. It is important that the thumb be allowed free move- 
ment and that the patient use his hand for all ordinary 
activities. Shortly after the application of this splint, 
swelling, heat, and pain—all evidences of traumatic hy- 
peremia—subside and healing takes place in a normal 
manner. 
clenched and a fist is made. When the hand 
is opened, the blood can be observed re- 
entering the pale areas. The greatest effect 
of these factors on alternation of blood flow 
would be on the vascular and compressible 
periosteum. If alternation is important in 
normal calcification this might be an explana- 
tion of the importance of the periosteum in 
bone formation. The chemical products of 
muscular contracture can have no effect on 
bone metabolism, because they are borne 
away by the blood stream or destroyed in 
manufacture of muscle energy. 

Y. Henderson and his co-workers have re- 
ported the effect that a longitudinal pull of a 
tonic muscle induces on the transverse pres- 
sure between the muscle fibers, and by meas- 
uring the force required to inject saline be- 
tween the muscle fibers have estimated this 
pressure, both in relaxed, and in one case, in 
actively contracting muscle. They are of the 
opinion that the tonus influencing the circu- 
lation of the blood is not merely the tonus of 
the blood vessels, arteries, capillaries or veins, 


but, in addition, the tonus of the tissu 
through which these vessels pass. The pres 
sure being maintained, the blood flowing from 
the arteries into the tissue capillaries does not 
lose its pressure. The pressure retained by 
the blood in the capillaries is the force that 
drives it back into the veins toward the hear: 
—when, on the contrary, in illness or afte: 
surgical operations tonus is greatly lessened. 
the arteriolar pressure may be practically zero 
in the capillaries and the blood will remain in 
the tissues. Loss of tonus takes place when « 
cast is applied. The muscles soften and lose 
their normal resiliency. A comparative hy- 
peremia ensues. The blood flow is not re- 
sisted by the contraction of the muscles, and 
the venous blood is delayed in its return. 

Henderson states that it is a well known fact 
that during physical exercise any contraction 
of a muscle squeezes blood into the veins and 
toward the right heart. They chose a muscle 
in a state of low tonus for their estimation of 
intramuscular pressure in man—that of the 
biceps humeri in relaxation—and noted that if 
the slightest tension was placed on the muscle, 
the intramuscular tension was _ increased 
markedly. 

A hypodermic needle of No. 20 gauge was 
inserted into the body of the muscle and the 
force required to inject a small amount of 
normal saline was measured on a manometer. 
The statement that tonus produces sufficient 
pressure in the musculature of the body to be 
a prime factor in maintaining circulation is 
original with them, but a closely related idea, 
namely, that “vigorously contracting muscles 
produce an internal pressure is as old as Wil- 
liam Harvey and Borelli.”’ 

They report one experiment performed to 
determine whether the maximal intramuscular 
pressure would be sufficient to stop circulation 
through the muscle. A young man of good 
muscular development was the subject. His 
arterial pressures were 120/80 millimeters of 
mercury. Standing at ease the internal pres- 
sure of the gastrocnemius moderately relaxed 
was 143 millimeters of water. Standing on one 
toe with the whole weight of the body sup- 
ported by the leg muscles, the intramuscular 
pressure rose to 312 millimeters of water; 312 
millimeters of water is 24 meters of mercury, 
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Fig. 3. Six months previous to January 3, 1933, this girl received an injury which 
caused a fracture of the left scaphoid. Diagnosed as a sprain it was untreated. A pos- 
terior aluminum splint was worn for a period of approximately 6 months with the 
eventual result shown. Fractures of the scaphoid, new and old, will unite if the wrist is 
fixed but if full movements of the fingers and thumb are permitted. 


about % of the diastolic pressure. This pres- 
sure would be insufficient to stop circulation 
completely. 

The general effect of muscular contraction 
is to retard arterial flow in the muscles and 
hasten venous return; with relaxation the 
opposite condition ensues; in other words, 
alternating relaxation and contraction bring 
about comparative alternating ischemia and 
hyperemia. 

Diminished blood supply tends to produce 
an acidosis of tissues; hyperemia a compara- 
tive alkalosis. Normal tissue reaction may be 
considered the same as that of blood; namely, 
hydrogen-ion concentration 7.3, which, of 
course, is slightly alkaline. 

In a comprehensive series of experiments, 
Rous (22), using vital stains injected into rats, 
has shown that skin grafts are acid until their 
new blood supply is formed. He cites Araki as 
recognizing that acidity develops in tissues 
when their blood supply is interfered with. 
When a string was tied around the legs of a 
shaven rat stained with phenol red, the color 
of the leg turned from red to orange in a few 
minutes, oniy to become red again a few min- 
ites after the cord was cut. 


In another group of experiments (23) rab- 
bits were injected with phenol red and anes- 
thetized. Even under the best conditions, and 
in the absence of anesthesia, the mere weight 
of the body of the experimental animal proved 
sufficient to give rise to acidosis of the surface 
tissues pressed upon—as shown by the change 
of color from red to orange—and when the 
limbs were stretched out under tension the 
circulation on the surface of the abdomen was 
frequently interfered with and acidosis de- 
veloped there as well. 

The chemical formula of the mineral portion 
of bone is supposed to be a double salt of cal- 
cium carbonate and tri-calcium phosphate 
with a formula of (Ca CO3;) 2 Cas (PO;)o. The 
blood plasma and tissue fluids (4) hold about 
the same amount of calcium in both crystalloid 
and colloidal solution, part of the calcium be- 
ing ionized and part un-ionized. The condi- 
tion of the acid-base equilibrium (5) unques- 
tionably is a factor in determining the degree 
of ionization of serum calcium. The concen- 
tration of calcium ions varies directly as the 
hydrogen-ion concentration. Increase of car- 
bon dioxide tension appears to enable blood to 
maintain a higher concentration of calcium 
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8-11-36 Q-24-39 


Fig. 4. This boy fractured his left scaphoid 1 year pre- 
vious to August, 1936. He had been advised to have this 
bone removed. A posterior aluminum splint was pre- 
scribed. Within a week the swelling and stiffness had 


than is ordinarily possible. Howland has shown 
that a difference of 0.02 in hydrogen-ion con- 
centration of the body fluid is sufficient to de- 
termine the site of the precipitation of calcium, 
and he visualizes calcification in this way: 
serum contains calcium and inorganic phos- 
phorus in solution in much higher concentra- 
tion than water would hold them, on account 
of the high carbon dioxide tension. There is 





Fig. 5. An old fracture of the neck of the femur with 
non-union and absorption. From an x-ray standpoint the 
head is alive. There has been little or no absorption of 
that portion of the neck attached to the head. A spicule 
on its inferior portion has remained unchanged. The head 
of the femur has less blood supply than the trochanteric 
region and the distal portion of the neck. The distal por- 
tion of the neck is almost completely absorbed. This is 
due to a traumatic hyperemia. Increase of blood supply 
does not bring about union. 





11-17-36 12-15-36 


almost completely subsided. Four months later, union was 
nearly complete. He has worked using his fingers and 
his thumb, but at the same time the wrist has been 
immobilized. 


some evidence to show that part of the calcium 
is protein bound; the calcium is poorly ionized, 
and this would be equivalent to reducing the 
total calcium concentration. Intercellular fluid 
contains roughly the same amount of calcium 
and phosphorus as the serum, but the protein 
is much less. The carbon dioxide tension is 
relatively high on account of cellular activity, 
but, supposing the carbon dioxide tension is 
low because the tissue is inactive or dead, con- 
ditions are then favorable for precipitation. 
Cartilage and bone are both inactive tissues 
and it is in them that one would expect the 
carbon dioxide tension to be low, and it is in 
them that precipitation takes place. 

Phemister, in a recent article, suggests the 
possibility of an enzyme carbonase, and calls 
attention to Hastings’ formula for conditions 
favorable for bone repair. This consists of: 

1. Optimum physical conditions for the 
surface precipitation of calcium salts or sur- 
faces which are provided by newly formed 
fibrils and cement, and 

2. Optimum chemical conditions which are 
provided by the existence of calcium ions, 
phosphate ions, and carbonate ions in tissue 
fluid. In order to have the precipitation of the 
double salt (Ca CO3) 2 Ca; (POx)2 it is neces- 
sary that its solubility product constant be 
exceeded. This might be accomplished by an 
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Fig. 6. Fracture of an ankylosed hip treated by the ap- 
plication of a spica cast extending from the axilla to the 
toes of the affected side. Three months later marked 
atrophy of both the distal portion of the femur and the 
head of the bone had taken place. Certainly the head in 


increase in the calcium, PO, or CO; ions. Then 
by the law concerning difficulty soluble salts 
the calcium carbonate and the calcium phos- 
phate will be precipitated together. 

Phosphatase. The discovery of phosphatase 
by Robison is significant in that it is appar- 
ently a very great step forward in our under- 
standing of bone formation and calcification 
and certain types of abnormal skeletal changes. 
Phosphatase is an enzyme which has the prop- 
erty of hydrolyzing phosphoric esters present 
in the blood stream and tissue fiuids. He pre- 
sents the following speculation: A molecule of 
phosphoric ester is seized upon by the enzyme 
molecule and combined with it; the alcoholic 
group is split off, leaving the phosphate group 
unattached. This then combines with the 
wandering calcium and carbonate group to 
lorm the bone salt. This enzyme is most active 
in an increasingly alkaline medium, beginning 
with hydrogen-ion concentration of 7 and 
reaching an optimum at hydrogen-ion concen- 
tration of 8.4. Robison quotes Hofmeister as 
suggesting that variations in amounts of car- 
bon dioxide in the lymph might account for 
the precipitation of calcium salts; a higher 
concentration of carbon dioxide enables lymph 
'o take up more calcium salts. 
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this case had sufficient blood supply, yet non-union and 
atrophy occurred in both fragments. The atrophy involved 
only slightly the normal femur because, although the pa- 
tient was bedridden, muscular activity and tension were 
not abolished by fixation. 





Fig. 7. Austin Moore’s method of internal fixation in 
intracapsular fractures of the hip. If fixation can be made 
without the application of a cast this would allow muscu- 
lar activity of the affected extremity. The fixation should 
be as near absolute as possible and made with so little 
foreign material that no reactive hyperemia would ensue. 
Theoretically under these circumstances, healing should 
take place in this fracture as readily as in any other. 
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Fig. 8. An impacted fracture of the neck of the femur—the abduction type (Boehler). 
This fracture healed because the fixation is complete. The blood vessels across the line 
of fracture are certainly destroyed at the time of fracture but healing takes place with- 
out any external fixation because a traumatic hyperemia is not produced by the movement 


of the fragments upon themselves. 


Wiggers states that the theories as to the 
process of calcium deposits may be grouped as 
humeral and cellular. According to the former, 
lime is precipitated as a result of physicochem- 
ical changes; according to the latter, the osteo- 
blasts are in some way concerned. The osteo- 
blasts (hypertrophic cartilage cells) secrete 
phosphatase which hydrolyzes the phosphoric 
esters and increases the -phosphoric ions. 
(Robison 1926— Kay 1929-1930.) 

Wiggers believes that several factors are in- 
volved, both general and local—the substrata 
furnished by the blood, and a local factor. Of 
the general influences, the content of the blood 
calcium and phosphate and the hydrogen-ion 
concentration of the plasma are important. 
The local ones are a high hydrogen-ion con- 
centration diminishing the solubility of calci- 
um in the presence of phosphate and calcium- 
ions and the specific effects of phosphatase. 

Circulation. Normal circulation to bone is a 
varying circulation, an alternating ischemia 
and hyperemia. When a fracture occurs, for a 
while repair is carried on without the benefit of 
circulatory blood. The hematoma surround- 
ing the fracture (24) becomes acid then alka- 
line. The acidity of the hematoma leads to the 
absorption of salts from the bone. The process 
is at first purely a physicochemical action, 


then cells grow into the hematoma and rede- 
posit the calcium phosphate in an orderly man- 
ner. If the extremity in which the fracture is 
located is encased in plaster, allowing little 
muscular function or activity, the part, on 
account of the lack of muscular tension, really 
has an increase of blood supply without any 
alternating ischemia. 

Every fracture causes a reactive hyperemia 
which clinically produces swelling and heat in 
the region injured. This reaction is brought 
about by the extracellular presence of a sub- 
stance called histamine, or the “‘H”’ substance 
of Lewis. This liberated material causes im- 
mediate dilatation of the smaller vessels. The 
reaction is on a more or less physiological 
basis. Dale has shown that another substance, 
acetylcholine, is a powerful dilator the action 
of which is pronounced and long. He says: 
“We first have the liberation of histamine 
from the immediately affected cells directly 
causing vasodilatation of the minute vessels 
with which it comes in contact and acting as a 
persistent stimulus to the sensory ending of 
the terminal axon branching. We must further 
imagine that the nerve impulses thus engen 
dered, passing through the bifurcation to the 
ending of the arteriole, there liberate as the 
effective dilator, acetylcholine.” 
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Fig. 9. Syphilitic bone change February 11, 1925. The 
increased sclerosis, the result of obliterating arteritis, is the 
common finding in this disease. The decrease of blood 
supply causes an abnormal deposition of the bone salt. 


In any fracture in which immobilization is 
not complete two factors are at work: (1) a 
traumatic hyperemia is set up which brings 
about bone absorption, and (2) muscular ac- 
tivity producing alternation of circulation and 
a consequent tendency toward callus forma- 
tion. Thus union often takes place in spite of 
movement of the fracture fragments. Union 
does not take place in cervical fractures of the 
hip or in fractures of the carpal scaphoid when 
immobilization is incomplete, because of the 
small amount of organic material present, 
which, when irritated, develops a traumatic 
hyperemia, a dilatation of small vessels such 
as we see in granulation tissue—the deleterious 
effect outbalancing the effect of activity. 


EVALUATION 


Disuse is known to produce rarefaction and 
bone atrophy. This rarefaction is due to the 
absorption of the mineral elements of bone. 
The cellular constituents remain and as activ- 
ity is resumed the complicated bone salt is re- 
placed. Activity is due to one thing only—the 
contraction and relaxation of muscles control- 
ling the extremity involved. It is not due to 
the chemical by-products of muscular contrac- 
tion, as they are either used up in the muscular 
metabolism or swept away by the veins toward 
the heart. 

Rous has shown that ischemia, even slight, 
~uch as the weight of the body of the experi- 
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Fig. 10. This patient, a young man now 27 years of age, 
when an infant, suffered an attack of anterior poliomyelitis, 
which involved one extremity, completely, below the knee. 
He walks without support although the affected extremity 
is somewhat shorter than the normal one. The bones of 
the paralyzed leg are atrophic and decalcified. The obvious 
cause is the lack of muscular activity. Involvement of 
nutritional nerves has been given as the reason for this 
bony abnormality, but so far as can be determined no such 
nerve has ever been isolated. The lack of muscular pres- 
sure, alternate contraction and relaxation is suggested as 
the cause of both the atrophy and shortening. 


mental animal, will produce a localized acidosis 
in the pressure area; as an example he cites the 
acidosis occurring in the abdominal wall by the 
slight tension produced by stretching the limbs 
of the animal. He also notes the speed at 
which these changes are discernible in the 
stained animals, only a few minutes being re- 
quired for the eye to differentiate them. 

The impression given, although the author 
refrains from drawing positive conclusions, is 
that the change toward the acid reaction and 
toward the alkaline side is accomplished quickly 
and by very little change in the blood supply. 

By the contraction and relaxation of muscles 
it would seem that these changes could be 
brought about in bone. It does not seem pos- 
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Fig. 11. Fascie of the thigh. Muscle is surrounded by 
comparatively inelastic fascia. When muscle contracts 
the pressure waves create a force at a right angle to the 
long axis of the muscle while the contraction that ensues 
creates traction in a parallel direction. These forces cause 
a mechanical pressure against the periosteum and the ves- 
sels supplying the bone. 


sible that reossification of bone is produced in 
any other way; weight bearing and stress and 
strain can be ruled out because even the slight 
activity of a person confined in bed will pre- 
vent the atrophy of the bone or bones of a 
limb not encased in plaster. 

The hydrogen-ion concentration of blood is 
known to vary little during health on account 
of buffer substances which hold the reaction 
close to 7.35, any great variation being incom- 
patible with life. It is conceivable, however, 
that tissues and tissue fluid reactions vary to a 
greater extent during ordinary metabolic ac- 
tivity. Alternating ischemia and hyperemia, 
therefore, can produce a comparative alterna- 
tion in the hydrogen-ion content of tissue 
fluids. It is assumed that during a rest period 
when muscles are relaxed, particularly imme- 
diately following exercise, when arterial flow is 
markedly increased, a swing toward the alkali 
side is taking place. Phosphatase acts best in 
hydrolysis of the phosphoric ester in an alka- 


line medium. At this period inorganic phos 
phates should increase in the tissue fluids 
Muscular contraction taking place produce: 
an ischemia, a lower hydrogen-ion concentra 
tion, and as a more acid reaction develops. 
more calcium is ionized and the tissue fluid 
are able to hold in solution a higher supersat 
uration of calcium. As muscular relaxation 
takes place and the swing is again toward « 
higher hydrogen-ion concentration, the law 
governing difficulty soluble salts causes a 
precipitation of the complex bone salt, com 
posed of calcium carbonate and calcium phos 
phate. 
CLINICAL APPLICATIONS 

The theory here presented is applicable in a 
practical clinical way. If hyperemia produces 
resorption of bone, the use of heat in recent 
fractures is a wrong practice. Heat produces 
hyperemia. Skin temperature is generally ac- 
cepted as an indicator of blood flow to a part. 

Heat should be used only when it is the pur- 
pose to absorb calcium, as, for example, in cal- 
cification of the subdeltoid bursa or other 
heterogeneous calcifications. The use of heat in 
acute bone atrophy is a vicious practice, be- 
cause it increases the pain and absorption bone. 

Massage has been praised from time imme- 
morial for increasing the circulation, and cer- 
tainly after massage the skin is warm and the 
part to which this treatment has been applied 
gives every indication of an increased blood 
flow. It would seem that massage is not in- 
dicated before complete union has taken place 
and all bone atrophy has disappeared. The 
active use of a limb by alternating the blood 
supply will help heal the fracture and recalcify 
the bone. In fractures about the ankle, if 
accurate reduction is obtained and complete 
fixation is possible, walking should be per- 
mitted since it allows contraction of the mus- 
cles of the leg and foot, though the ankle joint 
does not move. A non-padded walking cast as 
described by Boehler allows walking without 
displacement of the fracture. 

Contrast baths have been used for years to 
hasten healing of fractures and to mobilize stifi 
joints and decrease pain in injured extremities 
—this usually with the idea that it increases 
circulation. It is possible this procedure causes 
an alternation of the blood supply to the part. 
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Theoretically it would seem that the use of 
alternating suction and pressure (19), by in- 
vreasing and diminishing the blood supply, 
night aid in the production of union. 

Rollier has allowed muscular activity in the 
course of sunlight treatment, believing that it 
aids in the recalcifying effects of the sun. 

Application of this theory to treatment of 
iractures of the neck of the femur deserves 
special consideration. The clinical trend is to 
treat this fracture by internal fixation, by the 
~mith-Petersen nail, by wires or bone trans- 
plantation. In such a fracture of the aged, the 
blood supply is less than that found at an 
earlier period in the patient’s life. If absolute 
fixation could be obtained with material which 
did not cause an inflammatory reaction and 
absorption of bone, and at the same time use of 
the extremity and active muscular contraction 
and relaxation be maintained, the ideal re- 
quirements would be achieved. Complete and 
absolute fixation is necessary in fractures of 
the neck of the femur—not primarily because 
the blood supply is so poor that the fracture 
will not unite, but because the organic ele- 
ments are few ard the slightest movement 
destroys the organization of the callus. The 
ischemia present will actually help the precipi- 
tation of the bone salt. Also fracture of the 
neck of the femur occurs in the aged where 
muscles are atrophic and inactive—so much 
more the reason for evolving a treatment by 
which their activity would not be restricted. 

Fracture of the carpal scaphoid belongs in 
some respects tothesame category. Fixation is 
poor by any method. The slightest movement 
of the hand causes disturbance of alinement 
with a resultant reactive hyperemia, produc- 
ing, if continued, cystic degeneration and non- 
union. However, if fixation in a dorsal splint 
is maintained and use of the hand continued, 
healing will occur in almost every case, even 
after a long period since the original injury has 


elapsed. 
SUMMARY 


1. A theory that alternating ischemia and 
hyperemia maintain normal calcification of 
bone and aid in the healing of fractures is 
presented. 
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2. This alternation is produced by the con- 
traction and relaxation of muscles. 

3. Certain facts and theories have been 
cited to support this thesis. 

4. Correlation of these facts and theories 
has been attempted. 

5. Clinical application of this theory has 
been suggested. 
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SALIVARY GLAND TUMORS 


NEIL W. SWINTON, M.D., F.A.C.S., and SHIELDS WARREN, M.D., Boston, Massachusetts 


ALIVARY gland tumors are not of rare 
occurrence. During the 10 year period 
between January 1, 1927, and January 
1, 1937, 81 patients with tumors of this 

type have been operated upon at The Lahey 
Clinic. McFarland had collected 301 similar 
cases up to 1936 and other large series have 
been reported (1, 3, 9, 11). In the published 
articles on tumors of this type, however, con- 
siderable confusion still exists concerning the 
histogenesis, pathology, treatment, and prog- 
nosis of this disease. In an attempt to obtain 
further knowledge of this type of tumor, we 
have reviewed and are reporting this group of 
81 cases. 

The cases have been grouped for analysis 
according to the pathological condition pres- 
ent. We have obtained follow-up data on all 
but 6 of the patients. In this paper we wish to 
discuss the histology and histogenesis of tu- 
mors of the salivary gland as has been brought 
out by this study and to discuss from a clinical 
point of view the treatment which we believe 
should be employed in patients with tumors of 
this type, and the results which may be 
expected. 

As will be noted from the individual case 
reports at the end of this discussion, 72 of 
these tumors are classified as benign and 9g as 
malignant. The majority of the benign tu- 
mors are the so called ‘‘mixed tumors,” of 
which there were 51 in this series (Figs. 1 to 5). 

Few tumors present more variable and com- 
plicated histology than those of salivary gland 
origin, and there is still much discussion as to 
their histogenesis. The present inclination is 
to consider them as adenomas with varying 
types of stroma, the characteristic appearance 
being brought about chiefly by the discharge of 
secretion of a mucoid nature from the epithelial 
cells into the interstices of the stroma. 

Attention has been called to the similarity 
of the mucoid changes in the stroma of the 
so called mixed tumors to the mucoid changes 
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in the stroma of basal cell carcinomas. On carc 
ful study, however, a distinct difference is 
found in the character of this change. In th 
case of the so called mixed tumor the stroma 
is often distinctly myxomatous, whereas in the 
case of the basal cell carcinoma it is usually 
a mucoid degeneration of pre-existing collagen. 

The frequent tendency of epithelial cells to 
take on a spindle form has also been used to 
explain the apparent mesenchymal structure 
of certain of the elements of the so called mixed 
tumors. There are, however, certain objec- 
tions to the consideration of the mixed tumors 
as adenomas with peculiar stromal changes. 
Adenomas readily recognized as such are ex- 
tremely rare in the salivary gland. Moreover, 
this particular type of change in the stroma is 
almost unknown in adenomas developing else- 
where. It seems peculiar that in this group of 
glands alone a peculiar stromal change should 
develop in the adenomas which arise from 
them. In the very few instances of the true 
adenomas which have been reported there is 
no suggestion of the structure seen in the 
mixed tumor. 

The concept of a true mixed tumor develop- 
ing from embryonic tissue is far more appealing. 
Distinctly in favor of this is the not infrequent 
occurrence of mixed tumors in diverse locali- 
ties, such as the hard palate, the tonsillar 
fossa, the soft palate, the cheek, or the gum. 
Why adenomas of the salivary gland should 
develop in these localities and then undergo a 
peculiar change of their stroma in addition, is 
a little difficult to understand. Moreover, in 
those instances in which mucinous material is 
secreted by epithelial cells and discharged into 
the stroma, best seen in the mucinous or col- 
loid carcinoma, the picture does not resemble 
that of the mixed tumor of the parotid gland. 
Instead of a diffuse change in the stroma, 
masses of mucinous material spread apart the 
stromal bands and collagenous material which 
maintains otherwise its normal characteristics. 

The demonstration in parotid tumors of 
mucinous secretion and its discharge into the 
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Fig. 1. 


Figs. 1, 2, 3, 4,and 5. Mixed tumors of 
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Fig. 4. Fig. 5s. 


surrounding tissue, as emphasized by Fry and 
Zymbal, has no significance in explaining the 
histological picture other than emphasizing 
the reason for the clear spaces surrounding the 
epithelial cells, which have frequently been 
mistaken for the lacune of cartilage cells. 
The hypothesis that the mixed tumor of the 
salivary gland arises from embryonically mis- 
placed tissue was developed by Cuneo and 
Veau, who felt that the complex embryonic 
development of the face gave ample justifica- 
tion for this type of origin. 





Many of the tumors can quite reasonably 
be derived from branchial clefts. If this origin 
of the tumors is assumed, their extraordinary 
variability of histological appearance is well 
accounted for. This view was ably expounded 
by McFarland. 

In this group of tumors at present under 
discussion, we feel the evidence to be definitely 
in favor of embryologic misplacement of cells 
as the mode of origin. In this particular group 
we have not seen the formation of hyaline 
cartilage, although in 1 case fibrocartilage was 
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Fig. 6. Diagrammatic drawing of the parotid gland and 


facial nerve, showing a small tumor. 


present. The epithelial elements vary con- 
siderably in type, in 2 instances (Cases 73 and 
74) being sufficiently true to the normal archi- 
tecture of the gland as to be designated as 
actual adenomas. In other instances there are 
merely groups of cells of epithelial origin, with 
little or nothing suggesting salivary struc- 
tures. Stratified squamous epithelium may be 
present, and epidermoid carcinoma may de- 
velop. Case 73 deserves special mention, as 
there is some question as to whether the lesion 
is neoplastic or not. This has been studied in 
detail by Harris, with whose interpretation of 
the marked proliferation of abnormal duct 
cells as a tumor we are in accord. 

Study of this group leads us to agree with 
McFarland that the appearance of these mixed 
tumors is extraordinarily variable and that 
any attempt to subdivide them on detailed 
histological or cytological criteria is futile. 

_ The clinical course in histologically diver- 
gent tumors is essentially similar. From the 
clinical course or from examination of the 
patient, the physician cannot predict whether 
a largely gland-forming epithelial tumor with 
well formed, definitely collagenous stroma will 
be found or a myxomatous mass of tissue with 
only scattered epithelial cells will be present. 
In our experience, the tumors in which the 





Fig. 7. Normal parotid duct following the injection of 
lipiodol. 


epithelial element definitely predominates may 
give rise only to carcinoma, whereas one rich 
in myxomatous mesenchymal tissue has given 
rise to fibrosarcoma (Case 72). 

In the 51 mixed tumors, practically every 
step from predominantly epithelial to predom- 
inantly fibroblastic tumors is represented. 

Mixed tumors of salivary gland origin are 
found predominantly in the parotid glands, 
and in our series 78.4 per cent were found in 
this location. In the remainder of our cases 
(21.6 per cent) the tumors were found in the 
submaxillary gland. They may be found, as 
mentioned previously, in the sublingual gland 
and in other locations. Seventy-two and six- 
tenths per cent of the mixed tumors occurred 
in women and 27.4 per cent in males. In other 
groups that have been reported the ratio has 
been nearly equal. Mixed tumors may occur 
at nearly any age. Several instances reported 
in the literature occurred in children, and in 
our series 7 mixed tumors were found in pa- 
tients 30 years of age and younger. Three of 
our patients were more than 60 years of age, 
and the average age incidence was 44 years. 
Tumors of this type are usually slow growing 
and become progressively larger. One of our 
patients had been aware of the swelling in her 
neck for 54 years. However, the average dura- 
tion of growth in this series was 10.7 years. 
There seems to be very little predilection of 
these tumors for either side of the neck; in 
43.1 per cent of our cases the tumor was on the 
right side and in 36.9 per cent, on the left. 
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Fig. 8. Diffuse chronic inflammation of parotid gland— 
note dilatation of ductules. 


Mixed tumors are prone to recur. It has 
been shown that recurrence may take place 
many years after operation. McFarland re- 
ported 1 case in which the tumor recurred 47 
years after removal. In 8 cases of our series 
the tumor had been previously removed else- 
where, in one of which operation had been 
performed: 30 years before the patient came to 
the clinic. Recurrence has taken place in only 
2 cases of our series to date. In Case 24 of our 
series the tumor recurred locally with invasion 
of the mandible 3 years after excision. This 
patient was treated with large amounts of 
roentgen-rays and is alive and well at the 
present time, without evidence of recurrence, 
5 years after operation. These tumors occa- 
sionally become malignant, however, as oc- 
curred in Case 15 of our series. 

In 2 patients in our series the tumor was 
less than 2 centimeters in diameter and had 
been present for an average of 2.7 years. 
Forty-nine per cent of the tumors varied in 
size from 2 to 6 centimeters in diameter and 
had been present for an average of 9.3 years. 
Forty-seven per cent of the tumors were more 
than 6 centimeters in diameter and had been 
present for an average of 13.1 years. In 
McFarland’s series the incidence of recurrence 
was greater when the tumor excised was small. 
\s we have already mentioned, so few small 
tumors were present in our series that data on 
this point are of no value, but the fact that all 
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Fig. 9. Outline of parotid duct surrounding benign 
tumor. : 





Fig. 10. Epidermoid carcinoma arising in mixed tumors 
of parotid. +140. 
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Fig. 11. Adenocystoma lymphomatosum. +445. 


but two of the mixed tumors were more than 
2 centimeters in diameter at the time of exci- 
sion may account for the fact that to date re- 
currence has taken place in only 2 patients. 
The incidence of recurrence in our series of 51 
cases of mixed tumors to date is 4.3 per cent, 
but we fully realize that this percentage will 
probably be increased as more time has elapsed. 
The incidence of recurrence in McFarland’s 
collection of 297 mixed tumors of the salivary 
gland is 23.23 per cent. If we include in our 
figures those cases in which recurrence took 
place before the patient came to the clinic, the 
incidence is 17.6 per cent. 

Two important complications may follow 
operations for the removal of such tumors. A 
persistent salivary fistula is a very distressing 
complication but fortunately it occurs rarely, 
only once in our series. Paralysis of the facial 
nerve is a much more common complication 
(Fig. 6), and if it is of a marked degree it may 
be distressing to the patient. In this series 
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permanent and complete facial paralysis de- 
veloped in 5 patients after operation. In addi- 
tion, a minor and partial degree of facial 
paralysis occurred after operation in 5 other 
patients. It usually resulted from injury to 
the lower branches of the facial nerve, the sub- 
maxillary branch, and caused a droop to one 
side of the lower lip, which completely dis- 
appeared after a few weeks. As will be dis- 
cussed later in this paper, we have never 
hesitated to sacrifice the facial nerve if we 
believed, at the time of operation, that the 
tumor was malignant in character. In 4 of the 
5 patients with a permanent facial paralysis, 
the tumor was recurrent. In these cases of 
recurrent tumor the technical difficulties of 
operation are greater because of the scar tissue 
encountered. Radical excision of the tumor 
is indicated because the tumor is recurrent 
and the incidence of injury to the facial nerve 
is therefore greater than in the uncomplicated 
cases. 
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Four cases of papillary adenocystoma were 
encountered, 1 of which, were it not for similar 
cells and similar papillary projections in the 
parotid ductules, might well have been con- 
sidered as the type of papillary adenocystoma 
arising from aberrant lateral thyroid tissue. 
In none of the cases, however, have follicles 
been discovered nor has colloid been present. 
In a few instances small papillary projections 
of similar appearing cells in the ducts have 
been encountered in otherwise normal salivary 
glands, and we believe that it is chiefly from 
the duct epithelium that these tumors develop. 
We regard these tumors as being potentially 
malignant, though of a very low grade. 

All of the papillary adenocystomas in our 
series were found in the parotid gland. Three 
of the patients were women. In 3 cases the 
tumor was on the left side of the neck. Two 
of the tumors varied in size from 2 to 6 centi- 
meters in diameter and the 2 remaining were 
more than 6 centimeters in diameter. All 4 of 
these tumors occurred in patients 50 years of 
age or more and varied in duration from 27 
months to 25 years. There were no recur- 
rences in this group of cases although one man, 
aged 71 years, died of an unknown cause 2 
years following operation. 

In 1 case a tumor closely resembling an 
adamantinoma was encountered. In fact, in 
our experience, the most troublesome his- 
tological differential diagnosis has been be- 
tween adamantinomas and aberrant salivary 
gland tumors. One case of the rare adeno- 
cystoma lymphomatosum was encountered, 
Case 56, which has been previously reported 
by Harris (7). 

Seven cases of cysts of the salivary gland 
are included in this series. All of these cysts 
were found in the parotid gland. Five patients 
were men and 2 were women. In 6 the tumor 
was on the left side of the neck and in 1 on the 
right. The duration of the cyst ranged from 2 
months to 32 years. The patients were from 
41 to 72 years of age; the average age incidence 
was 56.8 years. All of the cysts at the time of 
removal were more than 2 centimeters in di- 
ameter and 3 were more than 6 centimeters in 
diameter. Salivary gland cysts are of interest 
chiefly from a diagnostic standpoint. In sev- 
eral cases the cyst was mistaken for a mixed 
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tumor previous to operation. This study has 
demonstrated to us also that the incidence of 
recurrence of these cysts is high if, as was done 
in several of our cases, excision and drainage 
only are performed. In 2 of the 6 cases in our 
series, the tumor which was not completely 
removed, recurred. 

One lesion of the parotid gland which was 
encountered seven times in this series (Cases 
75 to 81) has been of particular interest to us 
and deserves special emphasis. It is a benign, 
chronic inflammatory process of the parotid 
gland. On microscopic examination, diffuse 
lymphocytic infiltration of the interstitial tis- 
sue of the gland is found, with a virtual disap- 
pearance of the acinar elements. Frequently 
the ducts may be barely recognizable, pre- 
senting various degrees of metaplasia of their 
epithelium, in some instances persisting only 
as cords of keratinized epithelium. This con- 
dition is somewhat similar to that encountered 
in Mikulicz’ disease, but is not accompanied, 
as in that, by involvement of the lacrymal 
gland, nor is it accompanied by leucemic 
changes elsewhere, as in the group of cases 
reported by Thaysen. While these lesions are 
not properly considered as tumors, neverthe- 
less their importance in differential diagnosis 
is so. great and they are apparently so little 
recognized that some emphasis of them seems 
warranted. 

Of the 7 cases of chronic inflammation in 
our series, all were found in the parotid gland. 
All of the patients were women. Four occurred 
on the right side of the neck, 1 on the left, and 
in 2 cases the lesion was bilateral. The dura- 
tion of this lesion varied from 1 week to 8 
years. Four of the patients had had the lesion 
for less than 1 year, and the average duration 
in the 7 cases was 22.3 months. The ages of 
the patients varied from 40 to 72 years, the 
average age incidence being 55.9 years. At 
the time of operation all of the tumors were 
more than 2 centimeters in diameter, 3 varied 
in size from 2 to 6 centimeters, and 4 were more 
than 6 centimeters in diameter. Recurrence 
did not take place in any case of the series. 
Temporary facial paralysis developed in 1 case 
following operation, and permanent and com- 
plete facial paralysis developed in 3 cases in 
our series. 
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TABLE I.—SALIVARY GLAND TUMORS 
| | Location | R 
“see | Age, daeaas _ " Date of nics Oy Postoperative 
Case | years | ex | Gland] sa | Duration | Size operation | pros ay comune End-results 
Mixed tumors 
r | 53 | M | pe | L | 35 yrs. | III I- 6-27 | 30 yrs. ° Unknown 
— | re | P oe 16 yrs. Ill 1I- -27 | ° Facial paralysis, No recurrence in 9 yrs. 
| | | permanent 
3 [4s | M ie | R | 15 mos. « # 1-24-28 | ° ° No recurrence in 8 yrs. 
4 | 88 cu P R 9 yrs. | 4-11-28 | ° ° No recurrence in 8 yrs. 
e 17 *F St R 2 yrs. S| eae ° ° No recurrence in 8 yrs. 
” | | x= Pp ce 19 yrs. + & a 1-26-29 ° ° No recurrence in 7 yrs. 
7 | ss | F Pp R 41 yrs. Ill 3- I-20 6 yrs ° No recurrence in 7 yrs. 
ela | FF. Pp “L 14 yrs. Ill 3-29-29 ° ° No recurrence in 7 yrs. 

9 x ee | a - “<x 21 yrs. II 6-10-29 ° ° No recurrence in 7 yrs. 
"50 | os FY rw ia | 6 yrs. ey 6-29-29 ° ° Unknown 
"3 a 62 i. | oret Io yrs. Tr 9- 5-20 ° ° Unknown 
oe aa | | F “Pp “| 3 mos. Il o- 9-29 ° ° No recurrence in 7 yrs. 
 - te | re | S| L 30 yrs. | , 5-30 ° Facial paralysis, No recurrence in 7 yrs. 

| temporary 

14 | 43 | re a I mo. Pa | 5- 3-30 ° ° Unknown 

a 59 Fe Pp 2 6 mos. III 5-29-30 I yr. ° Recurrence in 3 yrs. 
(carcinoma) 

6 om | r= ¥ 1] x £ 9-29-30 ° ° No recurrence in 6 yrs. 

17 47 FF ?. | > 54 yrs. Il 10-16-30 ° ° No recurrence in 1 yr. 
438 a ee M | Pp = 3 16 yrs “Ti 11-21-30 13 yrs ° No recurrence in 3 yrs. 
me | | a | Pp | a 4 mos. a | 1-21-31 ° ° No recurrence in 5 yrs. 
ae a4 *F Ze | R 2 yrs. “DB 47-24-31 a ° ° No recurrence in 4 yrs. 
ore: ie “MM ce ‘| 15 yrs TH 5-13-31 ° ° No recurrence in 5 yrs. 
aa | 41 TF. § | L 5 yrs. ll 6-29-31 ° ° Unknown 
a3 | "60 FS P| L 5 yrs. | 10-17-31 ° ° No recurrence in 5 yrs. 
ef 45 | FY P | Rk ee | Tr 37-32 ° ° Recurrence in 3 years (local 

with invasion of mandible) 

“a5 | 6 | F |S | R | “It | w- 4-32 | 0 : Killed in 3 wks. 

‘6 | Ss FS Pp 1 9 10 yrs. “Tr | ‘0-38 ° ° No recurrence in 3 yrs. 
a | fe F | P | i | aa s-s0-33 | ° ° No recurrence in 3 yrs. 
‘2 | “Es | “M | P Lis yrs. - " 4-18-33 . ° ° No recurrence in 3 yrs. 
a9 | 38 a 4 rie & | 6 yrs. II 47-24-33 rn . > Facial paralysis, No recurrence in 3 yrs. 

| temporary 
~ 30 | Ye F q P| EL 9 yrs. , 2) 7-10-33 — ° No recurrence in 3 yrs. 
: ‘3 “6 FEF "| Pp | | = 7 “Ti 47-27-34 a ° ° No recurrence in 2 yrs. 
. 3s | | PTs | - 17 yrs Ill 5-12-34 99 and 14 | Facial paralysis, 7 No recurrence in 2 yrs. 
| } yrs. permanent 
33 | “ae * Pp 7 | Ps 18 yrs Ill 6- 9-34 ° ° No recurrence in 2 yrs. 
6 | Pp [Rk 6m Ti he 8— 8-34 | 6 yrs Facial paralysis, No recurrence in 3 yrs. 
| permanent 
3s | “a FY < i’ 5 yrs. II 9-25-34 ys ° Facial paralysis, tics No recurrence in 3 yrs. 
| temporary 
oe on oe Pp TR i“ ® 28 yrs yrs. . | a Ill 2-25-35 | ° ° No recurrence in 2 yrs. 
9 > 35 » F | P | R- ee yrs. | Ii Ta : oo ° ° No recurrence in 2 yrs. 
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TABLE I.—SALIVARY GLAND TUMORS—Continued 


Mixed tumors 






































































































































































































































Location 
Recurrence : 
- Age, . . Date of . Postoperative 
Case years Sex Duration Size operation ante an complications End-results 
Gland] Side Pe 
38 29 F P L 5 yrs. Ill 7- 8-35 3 yrs. Facial paralysis, No recurrence in 1 yr. 
permanent | 
39 54 M P R II 7-10-35 ° ° No recurrence in 1 yr. 
a 34 M P L I yr. Ill 9-13-35 I yr. Facial paralysis, No recurrence in 1 yr. 
permanent 
: a 60 M P L 4 yrs. Ill 9-19-35 ° ° No recurrence in 1 yr. 
2 51 F P R 10 yrs. II 11- 8-35 ° ° No recurrence in 1 yr. 
pe 57 M P R 20 yrs. Ill 12-11-35 ° ° No recurrence in 1 yr. 
44 60 F S L 1% yrs. I 12-18-35 ° Facial paralysis, No recurrence in 1 yr. 
temporary 
45 43 M P L II yrs. II 2- 6-36 ° ° No recurrence in 1 yr. 
“és 19 F P L 3 yrs. II 3-18-36 ° ° No recurrence in 1 yr. 
a 54 F S L ? Ill 5-19-36 ° ° No recurrence in 1 yr. 
7 48 45 F P R 5 yrs. Il 7-22-36 ° ° No recurrence in 1 yr. 
49 50 M P L 3 yrs. Ill 7-28-36 ° ° No recurrence in 1 yr. 
” | 42 F P R II yrs. III 9-28-36 ° ° No recurrence in 1 yr. 
‘sE | 66 F P L 16 yrs. II 12-24-36 ° Facial paralysis, No recurrence in 1 yr. 
temporary 
Papillary adenocystoma 
52 | 71 M y. re 25 yrs. It 12-14-29 ° ° Died, 2 yrs, unknown cause 
ss 53 'F P R IO yrs. Ill 3- 6-30 ° ° No recurrence in 6 yrs. 
es | 50 F P L 8 yrs. II 8- 1-30 ° ° No recurrence in 3 yrs. 
5s§ 66 F P L 27 mos. II 5-14-31 2 yrs. Facial paralysis, No recurrence in 3 yrs. 
temporary 
Adenocystoma lymphomatosum 
56 | 61 M | P | R | | II | 7-24-35 | ° | ° | No recurrence in 1 yr. 
Cyst 
sx | 43 M P R 2 yrs. i 11-16-28 ° ° No recurrence in 8 yrs. 
58 | 67 F P L 2 yrs. Ill 12-14-26 ° ° No recurrence in 10 yrs. 
5 45 M P L I yr. II II-20-29 ° ° Recurrence in 4 yrs. 
60 | 61 F P L 3 yrs. Ill 5- 3-30 ° ° Unknown 
61 69 F P L 2 mos. II 12-21-32 ° ° No recurrence in 2 yrs. 
62 72 F P L 32 yrs. II 7-13-33 12 yrs. ° No recurrence in 3 yrs. 
63 | 41 F P L 1% yrs. III 10-17-33 I and 2 yrs. ° Recurrence in 2 yrs. 
Papillary adenocarcinoma 
64 68 F L 2 yrs. IV 9-13-32 ° ° | Died in 5 yrs. (carcinoma of 
| cervix) 
Epidermoid carcinoma, I 
6st 72 P IV 10-10-34 ° Facial paralysis, No recurrence in 2 yrs. 





| 3 mos. 











permanent 
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TABLE I.—SALIVARY GLAND TUMORS—Concluded 








Location | 
Date of 
operation 


Duration 


Recurrence 
previous to 
operation 


Postoperative 
complications 


End-results 





| Gland) Side | 





Epidermoid carcinoma, II 





Ill | 4-22-31 | 


° Facial paralysis, 
permanent 


Died in 1% yrs. (recurrence, 
local and metastasis) 








iw | 12-27-32 | 


Facial paralysis, 
permanent 





No recurrence in 4 yrs. 








Epidermoid carcinoma, III 





| | 


| Ill 9-27-34 


° 


| No recurrence in 2 yrs. 





Carcinoma, undifferentiated 





12-19-31 | 


I yr. | Facial paralysis, 
permanent 


Died in 3 yrs. (recurrence 
with metastasis) 








10-30-34 | 


| Facial paralysis, 
| permanent 


Died in 2 yrs. (recurrence 
with metastasis) 








7- 6-34 | 


Facial paralysis, 
permanent 


Died in i yr. (recurrence 
with metastasis 





Fibrosarcoma 





7-19-39 


3 yrs. | 


! 


Died in 3 yrs. (metastasis to 
liver) 





Adenoma 





IO0- 2-34 | 


° 


| No recurrence in 2 yrs. 





10-26-36 | 


° 


| No recurrence in 1 yr. 





Chronic inflammation 





| ~~ 7-8 | 


° Facial paralysis, 
permanent 


No recurrence in 6 yrs. 








12-14-28 


Facial paralysis, 
temporary , 


No recurrence in 6 yrs. 





1-23-32 


° ° 


No recurrence in 2 yrs. 








4-16-32 


° ° 


No recurrence in 1 yr. 





6-20-32 





|Approximate- Facial paralysis, 


ly 1 yr. permanent 


No recurrence in 4 yrs. 








7— 7-32 


° ° 


No recurrence in 4 yrs. 








S- 6-34 





° Facial paralysis, 
permanent 





No recurrence in 2 yrs. 








*Parotid 

tSubmaxillary 
tRoentgen-ray treatment, III 
§Roentgen-ray treatment, IT 
qRoentgen-ray treatment, IV 


Inflammatory lesions of the parotid gland 
are frequently associated with calculi in the 
ducts or obstruction of Stensen’s duct from 
other causes. This group of cases, however, is 
noteworthy in that no calculi were demonstra- 
ble in the ducts of the gland, the ducts were 
patent to probing and, in certain instances, to 


the injection of lipiodol (5) (Figs. 7, 8, and 9). 
As will be seen from the clinical data, this 
Yapidly developing process in patients of ad- 
vanced years has been difficult to differentiate 
before operation from the malignant tumors. 
Radical operations were done in the majority 
of the 8 cases and, as has been previously men- 
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tioned, the facial nerve was sacrificed in 3 
cases. This chronic inflammatory process al- 
most invariably occurs in the parotid gland. 
Occasionally, a history of an intermittent 
swelling of the gland may be obtained. Fre- 
quently the process is bilateral and as previ- 
ously mentioned, this occurred in 2 of our 7 
cases. At operation a diffuse process involving 
the entire gland is found, with no demarcation 
of normal tissue of the parotid gland as in the 
case of the mixed tumor. If regional nodes are 
present, they may suggest the inflammatory 
nature of this process. However, in our series, 
palpable nodes were not found in any of the 
cases. 

As we have previously stated, the differen- 
tiation of this chronic, benign inflammatory 
process from malignancy has been difficult. 
We believe, however, that with a greater 
appreciation of its frequency, when at opera- 
tion diffuse processes are encountered involv- 
ing the entire parotid gland, biopsy may be of 
aid. At times the differentiation microscopi- 
cally between these inflammatory lesions and 
malignancy of these glands will be difficult 
without an extensive experience in the micro- 
scopic diagnosis of these tumors. 

There were g malignant tumors in this 
group and all were found in the parotid gland. 
The criteria for malignancy in the case of sali- 
vary gland tumors are difficult to establish 
because of the divergent histological picture. 
The mixed tumor often lacks differentiation 
of various of its cells, and there may be poor 
encapsulation. It would be futile to classify 
as malignant all those tumors that show evi- 
dence of capsule invasion. We have consid- 
ered only those tumors malignant in which 
there were combined cellular anaplasia or 
metaplasia, invasive properties, and evidence 
of rapid growth which would warrant making 
a diagnosis of malignancy in whatever tissue 
these changes might make their appearance. 
Invasive growth alone, although ordinarily a 
helpful diagnostic point in the case of malig- 
nant tumors, is valueless in the group of sali- 
vary gland tumors. 

We have never seen a mixed tumor of the 
parotid gland metastasize as such. Rather, 
the same situation occurs as that encountered 
in the case of teratomas of the testis or ovary, 
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in which some one element undergoes malig- 
nant change and metastasizes as a specific cell 
type, so that it would be impossible to hypoth- 
ecate from the metastasis alone the teratoid 
nature of the tumor. On this basis there were 
g cases of malignancy; 1 low grade papillary 
adenocarcinoma; 4 epidermoid carcinomas, 
2 of grade II, and 1 each of grades I and III; 
3 undifferentiated carcinomas, and 1 fibrosar- 
coma developing from a mixed tumor. 

Case 15 is of considerable interest. The first 
specimen of this tumor showed a characteristic 
mixed tumor with myxomatous stroma but no 
evidence of malignancy. A year and a half 
after removal, recurrence took place which 
appeared as a relatively undifferentiated tu- 
mor of somewhat uncertain cell type. The 
diagnosis was originally in question, but it was 
probably-a carcinoma in spite of the fusiform 
character of many of the cells. In spite of in- 
tensive roentgen-ray treatment, death re- 
sulted a year and a half later. 

In contrast to this is Case 72. Only fairly 
well developed fibroblasts with numerous 
mitotic figures were found in the tumor at the 
first operation. Since this tumor had been 
present for 3 years it is probable that it orig- 
inated in a mixed tumor of the parotid gland, 
although there was no definite evidence of the 
existence of a mixed tumor at the time of 
operation. Three years later the metastatic 
lesion in the liver showed it to be a definite 
fibrosarcoma, essentially similar in histological 
appearance to the first specimen obtained from 
the parotid gland. 

Eight of the 9 patients with malignant tu- 
mors were women. The average age, 59.8 
years, is considerably greater than the average 
age of the patients who had mixed tumors 
(44 years), although apparently they may 
occur at nearly any age. In our group the 
patients varied from 36 to 78 years. The aver- 
age duration of these tumors was also much 
less than the duration in the mixed tumor 
group, being 3.6 years as compared to 10.7 
years in the latter. In 4 of the malignant 
cases, swelling had been present for less than 
1 year but 1 patient had been aware of a tumor 
for 20 years. The majority of the malignant 
tumors are of short duration and rapidly 
growing but they may be slow growing tu- 
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mors. All of the malignant tumors in our 
series were 7.5 by 5.5 centimeters or larger at 
the time of operation. 

The only patient in our series with papillary 
adenocarcinoma was apparently cured but 
died at the end of 5 years with a carcinoma of 
the cervix. One patient with epidermoid car- 
cinoma, grade I, and 1 with an epidermoid 
carcinoma, grade II, are alive and well 2 and 
4 years, respectively, after operation. One 
patient who had had an epidermoid carcino- 
ma, grade III, removed was alive and well at 
the end of 2 years. All of the patients who had 
an undifferentiated carcinoma and the patient 
with fibrosarcoma were dead within 3 years 
after operation. Radical excision was done in 
this group of cases as shown by the fact that 
the facial nerve was sacrificed in 6 of the 9 
patients. Supplementary roentgen or radium 
therapy, after operation, was employed in 4 of 
the cases. Two of the 9 malignant tumors had 
been excised previously and had recurred be- 
fore the patient came to the clinic. 

It has been the policy in this clinic to advise 
excision of tumors of the salivary gland, par- 
ticularly tumors that are increasing in size. 
McFarland (9) has emphasized the high inci- 
dence of recurrence in the mixed tumor group 
following operation on small tumors. Our 
experience with the small salivary gland tu- 
mors has been so limited that we cannot com- 
ment on this attitude. Complete excision of 
tumors without leaving particles of tumor tis- 
sue behind has frequently, in our experience, 
been more difficult technically in the small 
than in the large tumors, and this may be the 
explanation for the reported high incidence of 
recurrence in the smaller salivary gland tu- 
mors. Too much emphasis cannot be placed 
on the importance of careful complete excision 
of these tumors without rupture of the capsule 
when present, and spilling of the tumor con- 
tents. Fortunately the majority of these tu- 
mors lie above the main branches of the facial 
nerve, but, as we have previously stated, when 
malignancy is suspected and it is impos- 
sible to remove the tumor entirely without 
sacrificing the nerve this should be done. Com- 
plete and permanent paralysis of the facial 
nerve has in the past been a very disturbing 
deformity and the various plastic procedures 
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that have been developed for its correction 
have not been particularly successful. Re- 
cently, anastomosis of the spinal accessory 
nerve and the hypoglossal nerve to the periph- 
eral end of the facial nerve and resection of 
the superior cervical sympathetic ganglion 
have offered promising results. If at the time 
of operation a diffuse process involving the 
entire gland is found, if there is a history of 
intermittent swelling of the tumor, or if it is 
bilateral, before the facial nerve is sacrificed 
the presence of an inflammatory process 
should be suspected and biopsy should be per- 
formed, with careful microscopic study by a 
pathologist who has had considerable experi- 
ence in the diagnosis of salivary gland tumors. 

The effect of roentgen-rays and radium in 
our group of patients has not been encouraging 
with the exception of the one case in which 
mandibular invasion had occurred. We fully 
realize, however, that in the past the dosage 
given probably was inadequate, and we hope 
in the future that with increasing experience 
with roentgen-ray and radium therapy, the 
results may be improved. The continuation 
of large doses of deep roentgen-rays supple- 
mentary to radical excision in patients with 
malignant tumors should be continued until 
it is definitely proved that such treatment is 
of no value. 

In the benign tumors of salivary gland ori- 
gin with careful complete excision, we believe 
that the incidence of recurrence will not be 
high. However, the fact that these tumors 
may recur many years after operation must be 
realized. We do not agree with the premise 
that the outlook for patients with malignant 
tumors of the parotid gland is hopeless. With 
improved diagnostic criteria, with radical ex- 
cision, and with improved roentgen-ray ther- 
apy, better end results may be anticipated. 
It must be remembered that it may be neces- 
sary to sacrifice the facial nerve in many of 
these patients if a cure is to be obtained. It 
has always been the policy in this clinic to 
explain carefully to patients with parotid tu- 
mors of any type previous to operation that 
facial paralysis may result after operation if 
the tumor is so extensive that it is impossible 
for it to be removed without causing injury 
to the nerve. 
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SUMMARY 


1. Eighty-one tumors of salivary gland ori- 
gin are reported. 

2. From this series of cases the incidence is 
definitely in favor of the embryologic mis- 
placement of cells as the mode of origin of 
most salivary gland neoplasms. 

3. The extremely variable histological ap- 
pearance of the mixed tumors is discussed and 
clinical data of the 51 mixed tumors are pre- 
sented. 

4. The incidence of recurrence of the mixed 
tumors following operation at the clinic is 4.3 
per cent. 

5. Papillary adenocystoma, cysts, the rare 
adenocystoma lymphomatosum, and the un- 
common adenomas are discussed. 

6. Our criteria for diagnosis of malignant 
tumors of the salivary gland are presented and 
the cases of g patients, 3 of whom are alive and 
well at the present time, are reported. 
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THE ACUTE SAFETY OF ETHER, DIVINYL ETHER, AND 
CHLOROFORM IN THE PRODUCTION OF THE 


“OBSTETRIC 


DEGREE” OF ANALGESIA 


W. B. DRAPER, M.S., M.D., and R. W. WHITEHEAD, M.A., M.D., Denver, Colorado 


T is a most remarkable circumstance that, 
after 90 years of constant progress in 
chemistry and pharmacology, ether still 
remains our safest and most generally 

useful anesthetic. None of its newer rivals is 
capable of entirely replacing it. Even in those 
clinics in which the preference is given to some 
other anesthetic, ether is usually held in re- 
serve for those more or less frequent instances 
in which the favored agent fails to provide 
satisfactory anesthesia. 

There is no doubt, however, that the action 
of ether leaves much to be desired. Particu- 
larly objectionable are the discomfort it causes 
the patient and its injurious effects upon the 
metabolism, kidney function, and respiratory 
epithelium. Most of the substitutes for ether 
which are now in use owe their vogue to their 
alleged superiority on one or more of these 
points. 

For the reasons just given, we must wel- 
come the introduction of a new anesthetic 
agent, but such an agent ought to be sub- 
jected to a most searching experimental and 
clinical study before it is finally accepted as 
superior to our present anesthetics. The high 
degree of efficiency of the agents now in use 
make such an evaluation a complex and diffi- 
cult problem. It is a task which cannot be 
done hurriedly. 

We were led to undertake the following 
studies by the report of Knoefel, Guedel and 
Leake, 1931, that divinyl ether or “‘vinethene’”? 
(CH.:CHOCH:CH:) showed great promise of 
qualifying as a useful general anesthetic. We 
were especially interested in the claim that 
anesthesia was induced rapidly and pleasantly 
and was not followed by nausea. It is obvious 
that an anesthetic having these properties 


From the Department of Physiology and Pharmacology, 
University of Colorado School of Medicine. 


1 Vinethene supplied by Merck and Company. 


might be of great value in obstetrics. The 
drug has already attained a certain vogue 
for this purpose (2, 3). 

In the experiments we are reporting, we 
have been concerned with the determination, 
in dogs, of the acute safety of vinethene anal- 
gesia under the conditions obtaining in ob- 
stetrics, dentistry, and minor surgery, and its 
comparison with that of the older agents, 
chloroform and ether. We have included, in 
addition to the conventional determination of 
the so called margin of safety as expressed by 
the percentile relationship of the lethal to the 
effective dose, a statistical study of resuscita- 
tion from an overdose of these various agents. 


TECHNIQUE OF THE DETERMINATION OF THE 
SAFETY OF AN ANESTHETIC 


The acute safety of an anesthetic may be 
studied upon both human and laboratory ma- 
terial. 

1. Clinical determination. The clinical deter- 
mination of the acute safety consists chiefly in 
a statistical study of the anesthetic mortality 
in a series of administrations. This is by no 
means as simple a procedure as one might 
expect. In fact, an analysis of the various 
published statistics shows a marked lack of 
agreement in the percentage mortality attrib- 
uted to even our oldest anesthetics, although 
our experience with these now covers many 
millions of administrations. The reader, there- 
fore, who sets out to make a comparison of 
the clinical mortality from the use of a new 
anesthetic with that from one of the older 
anesthetics is up against an extremely diffi- 
cult, if not impossible, task. This very unsatis- 
factory state of affairs may be expected to 
continue until detailed reports of all anes- 
thetic fatalities are compulsory and a stand- 
ardized definition of the term “anesthetic 
death” is adopted by all workers in this field. 
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Our own guess (and it is only a guess) is 
that the mortality of ether anesthesia is some- 
where between 1:2,000 and 1:3,000. This is 
considerably higher than is indicated by most 
statistics, such as those quoted by Sollman, 
which range from 1:5,100 to 1:23,200 and av- 
erage 1:16,000, but is, on the other hand, con- 
siderably lower than certain of the recent 
compilations such as those of Bartlett and 
Simmons, 1932, who encountered an acute 
ether mortality of 1:738 in the course of 10,325 
gynecologic abdominal operations upon good 
risk patients and of Rollison, 1930, who re- 
ported a mortality of 1:1,010 in 6,062 general 
anesthesias of various types. It is quite evi- 
dent, therefore, that the published statistics 
of anesthetic mortality do not provide a sound 
basis for the comparative clinical evaluation 
of a new drug. 

If, as a basis for discussion, we take 1:3,000 
as the expected mortality in ether anesthesia, 
it is at once apparent that we have in ether an 
agent which, in spite of its admitted defects, 
is none the less a remarkably safe anesthetic. 
Certainly, we are not justified in lightly aban- 
doning it in favor of some new substance 
which has had as yet only the most superfi- 
cial investigation. 

A great deal of unnecessary confusion would 
be avoided if investigators sufficiently realized 
that statistical studies of anesthetic mortality 
require data from a very large series of ad- 
ministrations. The dangerous fallacy of at- 
tempting to determine an “average” from an 
inadequate series is well known to all bio- 
assayists. We believe that this same principle 
applies with equal force to the closely related 
field of mortality statistics in anesthesia. That 
this obvious fact is not widely appreciated is 
sufficiently illustrated by the numerous pre- 
maturely enthusiastic reports which have ac- 
companied the introduction of so many of the 
new anesthetics. 

2. Laboratory determination. The laboratory 
worker enjoys a great advantage over the clin- 
ical observer in that he can deliberately induce 
death in his experimental animal under a 
standardized set of conditions. He is thus 
enabled to observe at will, under controlled 
conditions, the effects of measured toxic doses 
of an anesthetic. Data of this type are im- 
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possible to obtain under clinical conditions. 
It should, however, never be forgotten that 
information obtained from laboratory ani- 
mals is valid only for that particular species 
and that, although such information may 
serve as a useful clinical guide, it cannot take 
the place of prolonged and accurate clinical 
observation. 

As the following brief exposition will show, 
the members of the inhalation group of an- 
esthetics have in common certain pharmaco- 
logical peculiarities which make the investiga- 
tion of their margin of safety more difficult 
than a similar study upon non-volatile anes- 
thetics. Fortunately for the investigator 
working with this latter group of drugs, the 
methods of administration usually employed, 
particularly the intravenous, preclude any 
serious irregularities in the rate of absorption. 
Therefore, ordinarily it may be assumed that 
the amount of the drug entering the animal’s 
blood stream is identical with the amount ad- 
ministered. Furthermore, the rate of detoxifi- 
cation and excretion of these drugs is usually 
so slow, compared with the rate of absorption, 
that it also may be assumed that the amount 
of the drug retained within the animal, i.e., 
the amount responsible for the narcosis is, for 
all practical purposes, identical with the 
amount administered. This definite relation- 
ship existing between the amount of a non- 
volatile anesthetic which is administered and 
the degree of the narcosis which subsequently 
develops greatly simplifies the task of the 
investigator. 

With the members of the group of volatile 
anesthetics, however, the experimental condi- 
tions are quite different. These drugs are nec- 
essarily administered in the gaseous state and 
the amount entering the blood stream is, 
therefore, not easily ascertained. The excre- 
tion of these substances, in contrast to that of 
the members of the non-volatile group, is so 
rapid that, unless special precautions are taken, 
the amount retained in the animal, i.e., the 
amount actually responsible for the narcosis, 
bears only an indirect relationship to the 
amount administered. 

The peculiar experimental conditions noted 
have compelled most of the previous investi- 
gators to direct their studies to the relation- 
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ship which they have supposed to exist be- 
tween the concentration of the anesthetic in 
the inspired air, blood, and tissues, and the 
depth of narcosis. But, in the belief of Hag- 
gard, no such relationship exists until after 
full equilibrium has been established because, 
“Only at full equilibrium for any tension of 
ether inhaled can the physiological state (nar- 
cosis) be correctly correlated with the inspired 
or expired ether concentration or with that of 
the blood drawn from any source” (6). As 
reference to the following authorities will 
show, there are substantial reasons for doubt- 
ing that these equilibria are ever reached 
during the relatively short period of clinical 
anesthesia (7, 10). These equilibratory rela- 
tionships, consequently, are complex and par- 
take of the nature of a curve the shape of 
which is determined, in part, by the involved 
time factor. It follows from these considera- 
tions that the margin of safety of a given in- 
halation anesthetic may vary significantly 
with the duration of the anesthesia (7). Since 
most of the margins of safety found in the 
literature have been calculated from data ob- 
tained during very prolonged administrations, 
they cannot be considered as necessarily meas- 
uring the safety of an anesthetic when used 
for very brief periods. It is obvious that ex- 
periments designed to make this determina- 
tion with particular reference to obstetrics, 
dentistry, and minor surgery, should involve 
anesthesias which are comparably brief. But 
as far as we have been able to ascertain, none 
of the published studies has been so planned 
and their significance for these specialized 
fields is, therefore, questionable. 


DESCRIPTION OF EXPERIMENTAL PROCEDURE 


Our primary object has been to determine 
the relative acute safety of ether, chloroform, 
and divinyl ether when used to produce the 
degree of analgesia required in obstetrics, den- 
tistry, and minor surgery. Since the determi- 
nation of the margin of safety of an anesthetic 
is, in essence, a biological assay, it should be 
conducted, as far as possible, in accordance 
with the established principles governing this 
procedure. We have, therefore, tried to plan 
our experiments to conform with the more im- 
portant of these principles. Among such are: 
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1. Number and character of the individuals 
making up the series. To the bio-assayist an 
adequate series is one which is numerically 
large enough to furnish a median dose which 
would not be significantly changed by the ad- 
dition to the series of data from any number 
of other individuals. The exact number of 
animals thus required for an adequate series is 
an individual matter for each drug and can he 
determined only after a study of the curve of 
response of a large population to that drug. 
Since a series of this magnitude for each of the 
three anesthetics was, from considerations of 
time and expense, beyond our resources, we 
are presenting, for each drug, data derived 
from only 35 dogs. Experience, however, has 
shown that a series of this size is adequate for 
the bio-assay of most drugs. A larger series 
would have necessitated the use of smaller 
animals such as mice or rats. In our opinion 
the greater physiological resemblance existing 
between dogs and men, together with the 
greater ease of individualizing experiments 
upon dogs, more than compensates for the loss 
in the number of individuals which the use of 
these animals has necessarily entailed. Mon- 
grel dogs in good health kept on a diet of 
Purina Chow were used. Of these approxi- 
mately two-thirds were males. 

2. The experimental technique employed 
should be so standardized as to make possible a 
direct comparison between the data from any one 
experiment, animal or drug with that from any 
other experiment, animal or drug in the series. 
The importance of employing a rigidly stand- 
ardized technique in all the experiments of a 
series of this character cannot be overempha- 
sized. This is a fundamental principle of bio- 
logical assay and, indeed, it is not too much to 
affirm that in its absence no assay has been 
accomplished and that, therefore, the toxicity 
of the drug in question has not been deter- 
mined. Haphazard experimentation is respon- 
sible for much of the confusion which exists in 
pharmacology today and perhaps in no field 
is this more evident than in that of the inhala- 
tion anesthetics. Most of the experiments 
found in the literature upon the margin of 
safety of the various inhalation anesthetics 
are of this haphazard nature and consequently 
they do not provide a very sound ground for the 
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determination of their comparative merits, 
nor do they serve as a satisfactory basis for 
the evaluation of a proposed new anesthetic. 

In an attempt to meet this obvious objec- 
tion to much of the older work we have con- 
ducted all of our experiments according to the 
following routine. 

Figure 1 is a diagrammatic sketch of the 
apparatus employed. It is essentially a closed 
soda-lime absorption system within which the 
anesthetic is volatilized in an atmosphere of 
oxygen. The use in this way of the Waters 
technique has enabled us to keep the dead 
space of the apparatus to within 5 to 6 liters 
and to imitate this popular clinical method 
closely in our experiments. The metal mask 
contains a rubber diaphragm through which, 
by means of a syringe and needle, the meas- 
ured dose of the anesthetic is injected on to a 
wire screen for volatilization. The mask is 
fitted tightly to the dog’s muzzle by means of 
a rubber face piece. Every effort is made to 
prevent gas leakage at this point and the en- 
tire system is tested frequently for leaks. Since 
the screen is warmed by the animal’s exhala- 
tions, volatilizatiori of the anesthetic is ex- 
tremely rapid and the drug develops its 
maximum effects within an average period of 2 
minutes. The interior of the mask is examined 
frequently at the end of experiments in order 
to determine the completeness of volatiliza- 
tion. At no time did we find more than 6 per 
cent of the administered drug remaining un- 
volatilized. In these cases the non-volatilization 
was due to the solution of a portion of the drug 
in the saliva secreted into the mask. The pres- 
ence of an excess of oxygen precluded the pos- 
sibility of asphyxia playing any part in the 
analgesia. 

Each dog was subjected to two series of ex- 
periments with each of the 3 anesthetics. In 
the first series the minimal dose for analgesia 
(M.D.A.) was determined. This was taken 
as the smallest dose which produced insensi- 
tivity, during at least two out of three suc- 
cessive experiments, to a strong, faradic, elec- 
trical stimulus applied to the skin of the lower 
abdomen. The stimulus was furnished by an 
inductorium kept at a constant setting through- 
out the entire series. The degree of anesthesia 
thus secured was somewhat more profound 
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Fig. 1. Diagrammatic sketch of apparatus used. 


than is ordinarily required during the first 
part of the second stage of labor but, of course, 
was very much lighter than ordinary surgical 
anesthesia. The initial dose of the anesthetic 
administered to an animal was usually some- 
what smaller than the average required for 
analgesia. Successive doses were then varied 
from the preceding by 10 per cent. We mean, 
therefore, by the minimal dose for analgesia, 
the amount of the drug which produced anal- 
gesia in at least 2 of 3 consecutive experiments 
and which, when reduced by ro per cent, pro- 
duced analgesia in not more than 1 of 3 con- 
secutive experiments. Consequently, the es- 
tablishment of the minimal dose for analgesia 
for any given animal was not the result of a 
single experiment, but was repeatedly con- 
firmed by the use of doses 1o per cent both 
above and below this figure. It follows from 
the above that the further the minimal dose 
for analgesia of a particular animal diverged 
from the median, the more thoroughly was 
this figure established by means of repeated 
experiment. 

In the second series of experiments, the 
minimal dose of each drug required to produce 
an apparently permanent respiratory arrest 
(M.D.R.A.) was established. For this pur- 
pose the initial dose employed was usually be- 
low the average. It was then increased or de- 
creased by 10 per cent as required, until we 
had determined an amount of the drug which 
produced an apparently permanent respira- 
tory arrest and which when reduced by 10 
per cent failed to cause arrest. After the res- 
piratory paralysis had lasted 15 to 20 seconds, 
the mask was removed and the animal was 
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resuscitated by artificial respiration and the 
administration of oxygen. In order to save the 
animal as much anesthesia as possible, a single 
respiratory arrest was taken as the end point 
of these experiments. In the case, however, 
of a minimal dose for respiratory arrest which 
diverged greatly from the median, the use of 
doses varying by only ro per cent served re- 
peatedly to confirm the unusual response of 
the animal. A period of from 2 to 3 days 
intervened between experiments on individual 
dogs. 

The use of the same dog for a succession of 
anesthesias obviously raises the question of 
tolerance. For the following reasons we do 
not believe that the development of tolerance 
complicates our results to a significant degree: 
(a) In order to avoid weighting of the series 
by any possible cross tolerance, the animals 
were roughly divided into three groups, each 
of which began the series with a different an- 
esthetic. (b) In a number of animals the ex- 
periments were interrupted for periods of one 
month or more. Upon resumption of the ex- 
periments no constant change was seen in 
their susceptibility. (c) Finally, it is scarcely 
conceivable that a series of anesthesias, 


amounting in sum to the equivalent of only 60 
minutes of ordinary anesthesia, could, when 
spread over a period of 3 months, result in an 
important degree of tolerance. 

With the technique we have described an 
undetermined part of the administered dose 
remained unabsorbed from the dead space of 


the apparatus. Therefore, that part of the 
administered dose which remained unabsorbed 
at the conclusion of the experiment should be 
deducted from our figures, in order to arrive 
at the actual amount of the drug acting. To 
have obtained this information would have 
required an analysis of the contents of the 
dead space at the conclusion of each of the 
1,103 experiments. If we had attempted this 
laborious procedure, we would necessarily have 
been compelled to reduce the number of ex- 
periments and, whatever advantage the series 
might have gained in accuracy, would have 
been nullified by a reduction in the number of 
individuals. 

3. The personal element in work of this char- 
acter is very great. For this reason the bio-assay- 


ist is accustomed to carry out his own “‘control”’ 
experiments concurrently with each assay series. 

Experience has shown that, even when the 
same technique is used, the experimental re- 
sults obtained by different workers may vary 
considerably. Consequently, whenever a de- 
termination of the comparative toxicity of 
two drugs is attempted, the chances of error 
are increased unless both of the drugs are 
studied by the same investigator and by the 
same technique. 

As a general rule the workers who have 
studied the toxicity of the inhalation anes- 
thetics have not standardized their individual 
experiments and unfortunately, have limited 
themselves to the investigation of only one 
drug. This, together with the confusion re- 
sulting from the use by one worker of a tech- 
nique which differs in essentials from that of 
other workers, gives the available data in this 
field such a heterogeneous character that it is 
difficult to use them as a basis for the compar- 
ative evaluation of two or more anesthetics. 

In order to facilitate such a comparison we 
have added to our investigation of divinyl 
ether a similar study, by the same technique, 
of the older anesthetics, ether and chloroform. 

4. It is desirable that the experiments be 
planned, whenever possible, to yield data in 
terms of a measured amount of the drug per 
unit weight of animal. It has been the almost 
universal custom for those investigating the 
margin of safety of the non-volatile anes- 
thetics to report their findings in terms of a 
measured dose of the drug per unit of body 
weight and for those investigating the inhala- 
tion anesthetics to report in terms of the vol- 
umés per cent in the inspired air which have 
been allowed to act over varying periods of 
time, etc. A direct comparison of the acute 
safety of the various inhalation anesthetics 
with those of the non-volatile group for this 
reason cannot be made on the basis of the 
published data. In view of the fact that the 
anesthetist is often called upon to choose be- 
tween these two types of anesthetic agents, 
this comparison would seem to be highly de- 
sirable. Quite aside from the above considera- 
tions there seems to be little doubt that, when 
the quantity of the drug acting is expressed in 
terms of the measured amount per unit of 
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TABLE I.—COMPARATIVE POTENCIES AND 
MARGINS OF SAFETY 


Potency Margin of safety 


100 
Divinyl ether 7° 
Chloroform 63 


body weight, it is more readily understood by 
most laboratory workers and clinicians than 
when expressed as volumes per cent, etc. 

5. An assay of the acute toxicity of an inhala- 
tion anesthetic should also include a systematic 
study of the ease and certainty of resuscitation 
from an overdose. Although studies on this 
aspect of the toxicity of drugs are not a usual 
part of biological assays, it is obvious that the 
information so obtained would be of practical 
value. Its importance, in the case of the in- 
halation anesthetics, has already been briefly 
discussed. As a general rule, a patient can be 
more readily resuscitated from an accidental 
overdose of one of the inhalation anesthetics 
than from a similar overdose of a non-volatile 
anesthetic. This important property of the 
volatile anesthetics makes these drugs much 
safer in practice than a mere consideration of 
their margin of safety would indicate. 


DISCUSSION OF RESULTS 


Our experimental results, after giving to 
ether the arbitrary value of 100, are briefly 
summarized in Table I. This table shows that 
chloroform has the highest potency but the 
lowest margin of safety and that ether, the 
least potent of the 3 has the highest margin of 
safety. Divinyl ether occupies an intermediate 
position with respect to both these properties. 

From Table II it may be seen that our ani- 
mals exhibited a quite considerable variation 
in susceptibility to all three of these drugs. 
The margin of safety was calculated from the 

M.D.R.A.—M.D.A 
M.D.A. 


M.D.A., minimal dose for analgesia. Pees 
M.D.R.A., minimal dose for arrest of respiration. 





formula ~ expressed as per 


cent. Dosage is given in cubic centimeters 
per kilogram of body weight. 

A spread of the magnitude we have encoun- 
tered, between the least and most susceptible 
of the series, may be explained as being (1) 
only apparent and due, therefore, to errors in 
technique, or (2) as reflecting an actual varia- 
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TABLE II.—SUSCEPTIBILITY 


TO DRUGS 





Chloroform 


Divinyl 





i Tie | 
Ether | 
| 

| 


Experiments 389 
M.D.A. 


339 





minimum 30 





maximum .I0 








median 65 





minimum .00 





maximum 3.30 





median 1.65 
64% 
340% 





Margin minimum 
of 





safety maximum 284% 


100% 











median 144% 


Total experiments in series, 1,103. 
M.D.A., minimal dose for analgesia. ree 
M.D.R.A., minimal dose for arrest of respiration. 





TABLE III.—MINIMAL DOSE 


Analgesia Respiratory arrest 





Dog A.M.., female, weight 6.75 kilo-| Dog A.I., male, weight 8.1 kilo- 
grams. Anesthetic, divinyl ether) grams. Anesthetic, divinyl ether 





Dosage in c.cm. per kilogram | Dosage in c.cm. per kilogram 
(median dose of series is 0.35) | (median dose of series is 0.70) 





| Exp. 


Exp. 
No. | No. 





2 0.30 | Analgesia i .72 | Respiratory arrest 





2. o.30 | Analgesia 2. .63 | Respiratory arrest 








+ 0.27 Analgesia | 3. .56 | Respiratory arrest 








4. 0.27 Analgesia .50*| Respiratory arrest 





& 0.24 | Analgesia .45 | Non-arrest 





6. o.24 | Analgesia 








7. 0.24 Analgesia 





8. 0.215) Analgesia 





9. o.215| Analgesia 





10. o. 19*| Analgesia 





It. °. 19*| Analgesia 








Ba. o.17 | Incomplete 





| | 
13. o.17 | Incomplete 





14. 0.17 | Incomplete | 











*Lowest doses encountered in the diviny] ether series. 


tion in susceptibility. A certain degree of 
error is inherent in work of this character, but 
as we have mentioned above, it follows as a 
consequence of the technique we have em- 
ployed, i.e., the use of repeated doses varying 
by only 10 per cent, that the further the re- 
sponse of an animal diverged from the median, 
the more frequently was the response con- 
firmed. Therefore, it is just those abnormal 
responses, which might be taken as pointing to 
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TABLE IV.—CORRESPONDENCE OF DOSAGES 


lM.D.A. in c.cm./kgm.|M.D.R.A.inc.cm/kgm 





Differ- 
ence | age 


3.1% 
5-7% 


1.1% 


Aver-| Me- 
dian 


Differ- 
ence 


4.8% 
1.4% 
1.1% 


Aver-| Me- 
age | dian 





Ether 0.67 | 0.65 1.73 | 1.65 


0.69 


0.177 





Diviny] ether ©.33 | 0.35 °.70 




















Chloroform ©.091/ 0.090 





0.175 





errors in technique, which have been the most 
carefully established. This will be made clear 
by reference to Table III, in which the experi- 
ments establishing the lowest values obtained 
for the minimal dose of divinyl ether for anal- 
gesia and minimal dose for respiratory arrest 
are presented in detail. 

To a very limited extent the accuracy of an 
assay may be inferred from the tendency to- 
ward coincidence of the average dose of the 
whole series and the median or amount effec- 
tive in 50 per cent of the animals (12). The 
extent to which these doses correspond in our 
series is shown in Table IV. 

Graphs constructed from the data obtained 
from each of these three drugs all show the S 
shaped curve regarded as characteristic of drug 
toxicity determinations. They are not repro- 
duced here because of space limitations. Fairly 
steep symmetrical curves were obtained with 
both chloroform and divinyl ether. The ether 
curves, however, reveal a relatively greater 
degree of skew. This may be taken as indicat- 
ing that of the three drugs, ether is probably 
the least predictable and is, therefore, the least 
reliable when administered by methods in- 
volving predetermined dosage. The greater 
margin of safety of ether, however, undoubt- 
edly more than compensates for this disad- 
vantage. 

Although the individual variation in the 
response observed in our dogs is large, it is 
probably no greater than has very often been 
encountered during similar studies in both 
animals and man. ‘Even when all these pre- 
cautions (ancestry, age, diet, weight, and sex) 
are taken animals still show a wide variation 
in their response to drugs,”’ Clark, 1937. Poe, 
Suchy, and Witt, 1936, who measured the 
lethal dose of strychnine base for 4,000 rats, 
found that, in the case of adult male rats, the 
mean lethal dose was 2.25 milligrams per kilo- 
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gram. However, 1 in 25 of their rats was 
killed by 1.5 milligrams per kilogram and a 
similar number survived 3.5 milligrams per 
kilogram. McCollum, 1930, found that the 
anesthetic concentration of chloroform varied 
in 5 dogs from 1g to 38 milligrams per 100 
cubic centimeters of blood. In the case of 
evipal, McNelis, 1936, found that in 1,000 
cases, one man required 4 grams to produce 
anesthesia and that, with one woman, o.9 
gram appeared to be an overdose. Working 
with divinyl ether, Goldschmidt and associ- 
ates, 1934, found that the anesthetic concen- 
tration in 8 human subjects varied from 11.3 
to 22.8 milligrams per 100 cubic centimeters 
of blood and that, in 20 dogs, this concentra- 
tion ranged from 18 to 47 milligrams per 100 
cubic centimeters of blood. These few exam- 
ples selected at random from the literature 
illustrate the well established principle that 
an individual variation in the response to all 
drugs is inherent in all biological material. 
Therefore, although extensive studies may es- 
tablish beyond doubt the response of the 
average of a population, that of any of its in- 
dividual components must always remain 
unpredictable and instances of extreme sus- 
ceptibility, often erroneously ascribed to 
idiosyncrasy, are mathematically certain to 
occur in every large series of drug administra- 
tions. The anesthetics are certainly no excep- 
tion to this rule and the conclusion is ines- 
capable that the production of a uniform 
response such as surgical anesthesia is safe 
only in so far as the dose is adjusted to the 
susceptibility of the individual. The inhala- 
tion method of anesthesia, therefore, must be 
regarded as fundamentally safer than the 
method of predetermined dosage. 

It is self-evident that an anesthetic death 
may be regarded as also a failure of resuscita- 
tion. If resuscitation from an overdose of an 
anesthetic were always possible, there need 
never be an anesthetic death. This is an aspect 
of the toxicity of anesthetics which appears to 
have been largely neglected by the previous 
workers in this field. And yet, it is obvious 
that the margin of safety alone is an inade- 
quate guide to the probable clinical mortality 
which will accompany the use of a particular 
anesthetic for the reason that the acute mor- 
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tality is determined not only by the margin of 
safety, but also by the ease and certainty of 
resuscitation from accidental overdose. After 
all, the margin of safety is concerned only with 
the likelihood of an overdose. The likelihood 
of death, however, in the event of overdose, 
depends entirely upon the probability of re- 
suscitation. The ease and the certainty of 
resuscitation from overdosage are a phase of 
anesthetic toxicity which depends upon phar- 
macologic considerations entirely separate from 
those responsible for the margin of safety and 
is possessed by the individual anesthetics to a 
varying degree. In practice it is probably of 
even greater importance as the determining 
factor of anesthetic death. This is brought out 
in Table V which summarizes the data ob- 
tained during the resuscitations from 136 in- 
stances of overdosage with the three anes- 
thetics. It will be seen that the probability of 
resuscitation from an overdose of chloroform 
is very much less than that from both ether 
and divinyl ether. 

The point we have emphasized above, 
namely, that the margin of safety alone is a 
quite inadequate guide to the probable clinical 
mortality, is made clear when the position of 
divinyl ether with respect to the likelihood of 
an overdose (Table I) is contrasted with re- 
spect to the probability of resuscitation follow- 
ing an overdose (Table V). Although in our 
hands the margin of safety of chloroform is 
only 10 per cent below that of divinyl ether, it 
should, because of its marked inferiority with 
respect to resuscitability, prove to be much 
the more dangerous drug. 

Our resuscitations from both ether and 
divinyl ether overdosage have been uniformly 
successful. There are two points, however, 
concerning the behavior of our animals after 
an overdose of these drugs, which deserve 
some comment. It was noticeable that the ani- 
mals poisoned with divinyl ether tended to 
recover more rapidly under artificial respira- 
tion than those poisoned with ether. This may 
be attributed to the relatively rapid elimina- 
tion of divinyl ether. Rapid elimination of a 
poison is a most important factor in successful 
resuscitation and, in this respect, divinyl ether 
appears to be definitely superior to ether. On 
the other hand, the circulatory condition of 
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TABLE V.—STUDY OF RESUSCITATION 
FROM RESPIRATORY ARREST 


No. of failures 
to resuscitate 


% of failure to 
resuscitate 


No. of respira- 
tory arrests 





Ether 





Diviny] ether 








Chloroform 





the animals at the time of respiratory arrest, 
as judged by the degree of cyanosis, strength 
of heart beat, etc., appeared to be considerably 
better following an overdose of ether than of 
divinyl ether. With respect, therefore, to its 
circulatory toxicity—a factor of equal impor- 
tance in resuscitation—divinyl ether appears 
to be definitely inferior to ether. 

If we regard resuscitation from poisoning by 
an inhalation anesthetic as essentially a race 
between the elimination of the toxic agent and 
the development of its fatal effects upon the 
circulation, it is evident that each of these 
drugs possesses an important advantage over 
the other. We are inclined to believe, however, 
that ether, due to its greater margin of safety, 
will prove to be the safer of the two drugs. 
During the course of our experiments it be- 
came quite evident that chloroform, with re- 
gard to both the rapidity of its elimination 
and the condition of the circulation at the 
time of respiratory arrest, was inferior to both 
ether and divinyl ether. The disastrous effect 
of a combination of slow elimination and high 
toxicity to the circulatory system is reflected 
in the high percentage of failures to resusci- 
tate from chloroform overdosage which is 
shown in Table V. 

There is another aspect of the behavior of 
our dogs during chloroform poisoning which 
is of interest. Although, during the course of 
our experiments, we administered 121 toxic 
doses of chloroform by a very brusque method 
—a method which violated all the established 
principles of safe chloroform administration— 
we encountered but one instance of primary 
chloroform collapse. In all of our other experi- 
ments the animals proceeded to the condition 
of bulbar depression or paralysis through the 
regular sequence of the stages of anesthesia. 
This is in remarkable contrast to the frequent 
cardiac collapse encountered when chloroform 
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is very rapidly and carelessly administered to 
dogs by the conventional drop method. We 
attribute the relative absence of chloroform 
collapse in our series to the use of pure oxygen 
instead of air as a volatilizing medium. Evi- 
dently the excess of oxygen served to protect 
the heart from the usual toxic effects of chloro- 
form. 

A few general comments may be made on 
the response of our animals to these anes- 
thetics. We are unable to confirm the obser- 
vations of Leake, Knoefel, and Guedel, 1933, 
that less salivation and mucus flow occurs 
during the administration of divinyl ether 
than of ether. In our experience divinyl ether 
produced more salivation and mucus flow than 
ether. The same authors found that divinyl 
ether was followed by less postanesthetic nau- 
sea and vomiting. Our dogs showed postan- 
esthetic nausea and vomiting so infrequently 
after all three of these anesthetics that we 
cannot confirm or deny this statement. We are 
also unable to agree with their claim that 
anesthetization with divinyl ether is much 
smoother than with ether. On the contrary, 
the dogs given divinyl ether showed the most 
tendency to muscular excitement and not in- 
frequently even mild clonic convulsions oc- 
curred during both the induction and recovery 
stages. The recovery stage, however, seemed 
to be somewhat shorter after the use of divi- 
nyl ether. 

We were impressed by the superior smooth- 
ness of the analgesia produced by chloroform 
and it is easy to understand why the use of 
this drug has persisted in obstetrics, in spite 
of the growing appreciation of its greater tox- 
icity. The smoothness of ether analgesia ap- 
peared to be intermediate. 

The nutritional effects of a series of anes- 
thesias averaging 32 for each dog are of some 
significance. In general, these repeated anes- 
thesias seemed to be well tolerated so far as 
could be judged by the animal’s appetite, ap- 
pearance, and body weight. During the series 
the dogs receiving ether averaged a 3.1 per 
cent gain in weight, those receiving divinyl 
ether gained 2.3 per cent, and those receiving 
chloroform lost 1.3 per cent. Comparatively 
few respiratory infections were encountered. 
Whenever such infections occurred the 
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animals were temporarily or permanently 
discarded. 


SUMMARY AND CONCLUSIONS 


1. We have attempted to determine in dogs 
the margin of safety between the states of an- 
algesia and respiratory arrest produced by 
ether, divinyl ether, and chloroform. Our aim 
has been to make our method conform, as far 
as possible, to the established principles gov- 
erning biological assays. In our hands, chloro- 
form had the highest potency but the lowest 
margin of safety. Ether, the least potent of 
the three, had the highest margin of safety. 
Divinyl ether with respect to both these char- 
acteristics occupied an intermediate position. 
Concerning the smoothness of the analgesia, 
we found that chloroform was the most satis- 
factory and divinyl ether the least. 

2. A considerable variation was found in 
the response of our individual dogs to all of 
these drugs. Variation in the response to 
drugs is apparently inherent in all biological 
material and, for this reason, we believe that 
the inhalation method of anesthesia, because 
it permits greater individualization of dosage, 
is fundamentally safer than the method of pre- 
determined dosage. 

3. Although 121 toxic doses of chloroform 
were administered by a very brusque method, 
only one instance of primary chloroform col- 
lapse was encountered. We attribute this 
relative absence of primary circulatory col- 
lapse to the protective action of a high per- 
centage of oxygen upon the heart. 

4. A systematic study of the ease and 
certainty of resuscitation from respiratory ar- 
rest was carried out. Resuscitations from 45 
overdoses of divinyl ether and from 42 over- 
doses of ether were uniformly successful, but 
following 49 overdoses of chloroform there 
were 6, or 12.2 per cent, failures to resuscitate. 
The high mortality of chloroform overdosage 
is attributed to the disastrous combination of 
a slow elimination and a high toxicity to the 
circulatory system which complicated the re- 
suscitations. 
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THE SWOLLEN ATROPHIC HAND 
ALBERT OPPENHEIMER, M.D., Beirut, Syria 


HE disease here reported combines 
swelling with atrophy in one hand. 
Both atrophy and swelling may vary 
in degree and, moreover, are not 
strictly correlated; wherefore the appearance 
may differ from case to case. Nevertheless, 
these two signs are always present, and their 
characteristic contrast is pathognomonic. 

Fourteen patients were observed during the 
past 3 years. The swelling was stated to have 
appeared ‘‘over night” and to have persisted 
without change for several days or weeks past. 
Pain ‘resembling toothache” accompanied it. 
Two of the patients were referred to us for sus- 
pected fracture of the wrist, some slight in- 
jury being supposedly related to the symp- 
toms. In 3 other instances, a fall from a height 
of several meters had preceded the develop- 
ment of swelling by 4, 7, and 8 months re- 
spectively. In the 9 remaining patients, there 
was no history of trauma. 

The swelling involved the whole hand and 
wrist in 5 cases; only the wrist, in 2; and one 
or two fingers in 7 instances. It was resilient, 
giving the impression of being localized in 
some deeper layer beneath the epidermis, and 
it was not confined to the periarticular areas. 
There was no pitting on pressure. The swollen 
region did not differ in color from the normal 
skin. Together with the swelling, but some- 
times masked by it, there was a variable de- 
gree of atrophy of the interosseous muscles of 
the affected hand, as evinced by increased con- 
cavity between the thumb and index finger 
and by flabbiness of the intervening tissues. 

The skin of the fingers was thin and smooth, 
and in 2 instances slightly glossy. The ridges 
and furrows on the dorsal surfaces of the fin- 
gers, especially proximad to the nails, were 
either less numerous or less prominent than 
on the normal side; in 5 cases they were en- 
tirely absent. The nails were less shiny than 
on the healthy side, and the hairs were less 
numerous. The atrophic skin was neither ab- 


From the Department of Roentgenology, American University 
of Beirut. 


normally dry nor abnormally moist, and nei- 
ther warmer nor cooler than on the normal 
side. It could not be raised easily from the 
subjacent tissues; but when the swelling sub- 
sided, it appeared thinned and easily pliable. 
There were no discolored patches, no cracks, 
no scales, no prominent vessels, and no signs 
of impaired healing tendency. 

The joints were freely movable; there were 
no signs of arthritis and no manifestations of 
rheumatic fever. 

The reaction of degeneration was definitely 
present for the muscles of the arm on the 
affected side in 4 cases, and questionable in 1 
case. Sensory disturbances were revealed by 
the history rather than by objective findings. 
All the patients had been troubled off and on, 
for periods extending from several weeks to 
20 years past, by recurrent ‘‘rheumatic’”’ pain 
in the shoulder girdle or in the deltoid region 
of the diseased side; by tingling sensations in 
the finger tips sometimes amounting to violent 
“electric shocks”’; by the progressive inability 
to recognize and to hold between the finger 
tips some fine or thin object such as a needle 
or a sheet of paper. Objectively, however, 
there was neither increased nor diminished 
sensitivity to mechanical and thermic stimuli. 
In several cases, besides the interosseous mus- 
cles a group of muscles of the arm was found 
atrophic. Several patients had experienced defi- 
nite weakness of the arm on the affected side; 
2 of them stated that they often had difficulty 
in lifting a cup from the table. The grip was 
weak on the diseased side in all the patients. 

In 6 instances, roentgen examination showed 
variable degrees of rarefaction of the bones of 
the affected hand; either diffuse, or confined 
to circumscribed areas in the metaphyses of 
the phalanges. Rarefaction was most marked 
in the carpal bones, where it amounted to 
almost complete demineralization in 2 in- 
stances. Unlike atrophic (proliferative, rheu- 
matoid, infectious) arthritis, the joint spaces 
were normal in width even in the presence of 
very pronounced rarefaction. 
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In 3 instances, the symptoms developed 
vradually, as already mentioned, within a 
number of months following a fall from a 
considerable height. Although these patients 
had not experienced any symptoms in the 
neck, an injury of the cervical spine was sug- 
gested clinically by the findings here described. 
Roentgenograms showed in 1 case traumatic 
destruction of two cervical intervertebral discs; 
in the second, fracture of one cervical articular 
process with forward displacement of the frag- 
ment; and in the third, fracture luxation of 
the third cervical vertebra with narrowing of 
the adjacent intervertebral spaces. 

In 3 other instances, we were able to watch 
the gradual development of swelling and atro- 
phy. These 3 patients underwent roentgen 
examination of the cervical spine because of 
recurrent pain and stiffness in the neck. In 
the first, the ridges of the right index finger 
became flattened g weeks after the onset of 
pain in the neck; swelling of the index and 
middle fingers occurred 2 weeks after this 
atrophy of the skin had become noticeable; the 
interosseous muscles became atrophic several 
months after the swelling had subsided. The 
second patient felt violent tingling in the right 
middle finger 7 months after pain in the neck 
had developed; swelling and atrophy of the 
skin developed simultaneously; but atrophy 
of the interosseous muscles was less definite 
than in the other patients of this series. The 
third patient had been treated for severe pain 
in the neck 11 months before the left hand had 
become weak and swollen. The swelling in- 
volved the whole hand; together with very 
marked atrophy of the skin of the fingers, this 
somewhat resembled scleroderma; but after 
the swelling subsided, the skin appeared very 
thin and loosely attached; there was no rigid- 
ity and no thickening of the areas involved. 

In all the patients, roentgen examination 
revealed pronounced narrowing of one or two 
intervertebral foramina of uppercervical spine. 
This was confined to the diseased side; the 
corresponding foramina on other side were 
cither normal in width or definitely wider than 
those on affected side. A simple device (Fig. 
{) permits the foramina to be radiographed in 
identical projection on either side; variations 
ue to different projection are thus excluded. 
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Fig. 1. Technique for roentgenographing the cervical 
intervertebral foramina in icentical projection on both 
sides. The cervical intervertebral foramina are rotated 
forward, forming an angle of 45 degrees with the sagittal 
plane. Hence, in order to obtain correct optical sections, 
roentgenograms must be taken in oblique projection. The 
head of the -patient rests upon a device which consists 
essentially of two tunnels standing at right angles, each 
forming an angle of 45 degrees with the horizontal plane. 
The midline of this device is exactly on the center of a 
roentgenographic table. Nose and chin of the patient, 
pointing vertically downward, are in touch with the junc- 
tion of the tunnels. The tube stand is moved to the end 
of the table; right for the left foramina, left for the right. 
Tube stand at 60 centimeters from midline of table and 
device; tube 80 centimeters above table; anode-film dis- 
tance 1 meter. These positions are identical for both ex- 
posures; merely the tube is rotated inward to an angle of 
45 degrees, the central ray being at right angles with the 
plane of the film. The cervical spine is immobilized by 
means of immobilization of head and shoulders; deviations 
from the original position, even when slight, lead by un- 
symmetrical projection to differences in size and shape of 
the foramina: a common source of diagnostic errors. 


The correlation of the clinical syndrome 
with the changes in the cervical spine, as 
found roentgenologically, is shown in accom- 
panying Table I. The results would seem to 
indicate that: 

1. Swelling and atrophy occur when the 
foramina above (and including) the fourth 
cervical are narrowed. 

2. Swelling and atrophy of the hand are in- 
dependent of the nature of the disease that 
produces this narrowing. 

3. Rarefaction of the bones of the diseased 
hand occurs in the presence of swelling and 
atrophy of the skin, but is independent of 
atrophy of the interosseous muscles. 

4. There may be no symptoms referred to 
the neck even in the presence of well marked 
bony changes of the cervical spine. 
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Inactivity is not the sole cause of muscular 
and bony atrophy. Lesions of the cervical or 
lumbar vertebre have caused atrophy of the 
muscles of an arm or leg, but the bones, 
despite disuse, appeared normal on roentgeno- 
grams more than a year after onset of disability. 
On the other hand, 5 years after acute “‘sciat- 
ica,” severe and persistent atrophy of the mus- 
cles of one leg was noted. In complete absence 
of pain, the muscles did not regain normal 
strength and volume in spite of regular use. 


DIFFERENTIAL DIAGNOSIS 


Swelling is not very common in neuritis. 
If present, it is described as being accompa- 
nied by vascular disturbances, by discolora- 
tion, and by hyperesthesia or analgesia of the 
skin, as, for example, in causalgia, glossy skin, 
and allied conditions. In our cases, on the 


contrary, none of these changes occurred. 


Fig. 2. Case 4. Right fingers swollen; 
right interosseous muscles atrophic (note 
excavation between thumb and index 
finger). Furrows and ridges of the skin 
not visible on right fingers. Roentgeno- 
grams: arrows point to thorn shaped ex- 
ostoses at posterior borders of vertebral 
bodies; foramina narrowed only on right 
side. 


From scleroderma, the condition differs by 
the complete absence of the characteristic 
thickening and retraction. Bony rarefaction, 
in scleroderma, is strictly confined to the ter- 
minal phalanges where the skin lesion is most 
pronounced; while in our patients, rarefaction 
was diffuse and not confined to the areas in 
which the skin was atrophic. With senile and 
idiopathic atrophy of the skin the condition 
has nothing in common; and from acroderma- 
titis atrophicans (Herxheimer), it differs by 
the absence of redness, of wrinkling, of promi- 
nence of veins, and of symmetrical or systemic 
involvement, and by the presence of subjec- 
tive symptoms. From the atrophy of the skin 
and muscles, a condition that is sometimes 
associated with chronic atrophic arthritis, the 
lesion is easily distinguished by the entire 
absence of any arthritic manifestations in the 
hand. 
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Fig. 3. Case 1. Bones of right hand demineralized. Right fourth foramen narrowed 
by displacement forward of a fractured fifth superior articular process (arrows). Left 


side normal. 


It would seem that the changes under dis- 
cussion are similar in nature to those trophic 
lesions which are occasionally observed in 
chronic diseases of the spine, as, e.g., ‘“symp- 
tomatic” herpes zoster (18). 


THERAPY 


Only 7 of the 14 patients underwent treat- 
ment. They were given a series of ultra-short 
wave treatmentsover the neck (‘‘6 meter wave 
length”’; electrodes at 10 centimeters distance 
from the skin on either side of the neck; each 
treatment 20 minutes). A total of from 5 to 24 
treatments was given over periods varying 
from 1 to 10 weeks. Six of the patients re- 
sponded almost immediately: pain and swell- 
ing subsided after the third or fourth treat- 
ment and did not recur during the subsequent 
7 to 13 months (the patients are still under 
continuous observation). In the course of 
several months after termination of the ther- 
apy, both the muscles and bones regained 
normal or almost normal appearance, while 
slight degrees of atrophy of the skin persisted. 


Treatment was often prolonged because of 
pain in the deltoid region, arm, or neck. 

In one instance (Case 1 of the table), no 
result was obtained either by this or by other 
modes of treatment; in this patient a frac- 
tured articular process was displaced into the 
intervertebral foramen. Operation was pro- 
posed, but not accepted. 

No other therapy whatever was used. Since 
the aspect of the narrowed foramina did not 
change after the treatment, it is probable that 
this therapy acted upon the nerves, e.g. by 
decongestion of their sheaths. 


CORRELATION OF RADICULAR NEURITIS WITH 
BONY CHANGES AROUND FORAMINA 


The findings seem to indicate that the syn- 
drome here ‘described is a trophic disorder 
caused by pressure upon cervical nerve roots 
within the intervertebral foramina. It has 
been known clinically for more than a century 
that changes in the limbs may be the result of 
chronic disease of the spinal column; but, up 
to the present, direct and conclusive proof of 














OPPENHEIMER: 


THE SWOLLEN ATROPHIC HAND 


451 





Fig. 4. Case 6. 


this pathogenetic mechanism is so difficult to 
otain that the correlation has been frequently 
(and again very recently) denied or questioned 
(6, 15). It is true that spinal changes be- 
lieved to cause radicular neuritis' are often 
found also in persons who are free from all 
symptoms. But this is due to the inconstancy 
of the relation between the width of the fora- 
mina and the caliber of the nerves that pass 
through them. The nerves are especially 
thick in the lower cervical and lower lumbar 
regions, where the foramina are not wider than 
in adjacent sections in which the nerves are 
more slender. Moreover, there are persons in 
whom the foramina are constitutionally wide, 
while in others, a certain amount of narrowing 
is physiological because of various postural 
factors. Hence it is the relative rather than 
the absolute amount of bony alteration which 
is responsible for compression of nerve roots; 
'The term “radicular neuritis” is here used instead of “radiculitis,” 
vecause the latter is a hybrid and because “radix,” the root, is of ambigu- 
us meaning. It would be more correct to speak of radicular nerve le- 


ions, the inflammatory ““itis” not being verifiable. I am indebted to 
Dr. W. T. Van Dyck for his having suggested this modification. 


Bones of left hand greatly rarefied. Posterior subluxation of third 
vertebral body (no trauma). Step formation on both sides in the posterior margins 
of the fourth foramina, and in the left third foramen. 


and it is natural that identical bony changes 
do not cause radicular neuritis in every in- 
stance. It is also true that neurologic symp- 
toms identical with those found in certain 
chronic diseases of the column may occur 
in the absence of any demonstrable spinal 
changes. But this has little bearing upon the 
question here discussed; first, because radicu- 
lar neuritis is obviously not pathognomonic of 
disease of the spine; and, second, because ver- 
tebral changes around the foramina do not 
become visible, as a rule, on “routine” roent- 
genograms. The statistics so far published are 
based upon anteroposterior and lateral views 
only; hence it is very probable that a certain 
number of spinal changes responsible for radic- 
ular neuritis have hitherto escaped recogni- 
tion. Cases 4 and 5 show that these pathologi- 
cal formations appear to be insignificant in the 
conventional technique, although in reality 
they may reduce the width of the foramen to 
less than one-half of its original size (Figs. 2 
and 5). Finally, it has been stated that on 
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Fig. 5. 
rarefied and thinned (cross); reactive exostoses at its posterior borders (black arrows). 
Rounded exostosis bulging into left third foramen (white arrow). 


autopsy, bony changes around the foramina 
are not found to be sufficiently marked to 
account for compression of nerve roots. But 
the position of the articular processes—the 
main factor involved in narrowing of foramina 
—differs in autopsy from that found roent- 
genologically in the living patient because of 
the absence of postural load and muscle tone; 
moreover, dehydration of soft tissues post- 
mortem may cause the nerves to appear thin- 
ner than im vivo, and slight alterations in the 
nerve, e.g. edema of its sheath, while causing 
well marked clinical symptoms, may not be 
verifiable on autopsy. Incidentally, no men- 
tion is made of histological examination of the 
nerves in those reports in which the correla- 
tion under discussion is denied. 

It would seem, then, that the objections 
quoted are not significant enough to disprove 
the correlation of radicular neuritis with bony 
changes around the foramina. Considerable 


uncertainty, however, arises from the difficul- 


Case 5. Bones of left hand rarefied. Left third articular process irregularly 


ties encountered in recognizing clinically both 
early and chronic stages of radicular neuritis. 
The classical syndrome of sensory and motor 
disturbances in segmental distribution is not 
always fully developed, and the symptoms are 
often indefinite or ambiguous (17). The pa- 
tients may complain of vague rheumatism in 
the back and shoulders, radiating to the ex- 
tremities; of moderate disability; of impair- 
ment of certain movements; of weakness of 
the grip; of paresthesia not confined to nerve 
segments. Objective sensory disturbances are 
very commonly not demonstrable; the reac- 
tion of degeneration is generally negative, and 
it is not until, in the course of many years, a 
group of muscles has become atrophic that 
radicular neuritis is suggested by these symp- 
toms. Asa rule, the correlation with a chronic 
lesion of the spine does not become evident, 
for the reason that the spinal section in- 
volved in a majority of cases is neither painful 
nor rigid. 
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The various lesions that may produce nar- 
rowing of intervertebral foramina have been 
discussed in previous reports (12, 17). It may 
here be mentioned that the foramina are often 
not involved in the most conspicuous vertebral 
alterations—e.g. Pott’s disease and hypertro- 
phic spondylitis—whereas very slight changes 
in the intervertebral discs and articular proc- 
esses often lead to marked narrowing of fora- 
mina. This is shown only on roentgenograms 
in which the foramina are projected in optical 
section; ‘‘routine”’ roentgenograms are here 
misleading, for they commonly fail to reveal 
the bony changes in question. 


OPPENHEIMER: THE SWOLLEN ATROPHIC HAND 





Fig. 6. Aspect of hands. Atrophy of the skin, as shown 
by disappearance of ridges, a. Case 5, b, corresponding to 
figure 5. Case 6, c, corresponding to figure 4. Case 7, 
before treatment, d, and 5 weeks after beginning of treat- 
ment, e. Two cases of severe atrophy of interosseous 
muscles, f, without any changes of skin and bones. 


This report cannot in any way help to eluci- 
date the question as to whether trophic disor- 
ders are due to lesions of hypothetical trophic 
nerves, or whether they are merely incidental 
to vascular, motor, and sensory disturbances 
(7, 11). But it would seem that the correla- 
tion of a particular type of trophic lesion with 
distinct bony changes around the correspond- 
ing intervertebral foramina is here demon- 
strated by the constancy of the spinal changes; 
by the almost experimental production in 3 
cases of the trophic disorder as a result of in- 
juries that caused constriction of the corre- 
sponding foramina; by the gradual develop- 
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ment, in 3 other cases, of the trophic disturb- 
ance following a period of severe pain in the 
neck due to bony changes in the cervical spine; 
by the occurrence, in cases of bilateral affec- 
tion of foramina, of the trophic lesion on the 
side more severely affected; and by the results 
of treatment directed exclusively to the cervi- 
cal spine. 
SUMMARY 

In 14 patients, a peculiar swelling accom- 
panying atrophy of the skin, interosseous mus- 
cles, and—less constantly —of the bones of one 
hand was found to be correlated with unilat- 
eral bony constriction of intervertebral fora- 
mina in the upper cervical spine on the side of 
the affected hand. The clinical syndrome was 
independent of the nature of the disease that 
produced this constriction. In 6 of 7 patients 
treated, cure was obtained by ultra short wave 
therapy over the cervical spine. Atrophy of 
the bones was found to be correlated with 
atrophy of the skin, but was independent of 
atrophy of the muscles. 

The development of well marked trophic 
lesions in an extremity affected, for many 
years, by “‘rheumatic”’ or ‘‘arthritic’’ pain, 
seems to indicate that in a certain group of 
cases, rheumatism may be due to radicular 
neuritis caused by chronic diseases in the spi- 
nal column. 
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FROM THE CELLS LINING 


NORMAL AND PATHOLOGICAL 
THE GRAAFIAN FOLLICLE 





DEVELOPMENTS 


WILLIAM S. GARDNER, M.D., F.A.C.S., Baltimore, Maryland 


HE object of this study is to follow 
the cells lining the primordial graaf- 
ian follicle through their normal 
development and recession, and to 
trace the early beginnings of some of the 
pathological growths which can be shown to 
have their origins from these cells. Of the 
later developments of these growths much is 
known; but of their beginnings very little is 
known. Why they begin is a question the 
answer to which we have only an inkling. 

The only structure in the cortex of the ovary 
aside from the dense connective tissue that 
makes it up is the primordial graafian follicle. 
The embryologists have taught us what hap- 
pens to the ovum in the course of normal 
development; but the story of the lining cells 
of the graafian follicle is incomplete and often 
very hazy. To get‘a comprehensive view it is 
necessary to follow these cells through their 
many normal changes and to note the varia- 
tions from the normal. 

The primordial graafian follicle is very 
minute in size and contains a single cell, the 
immature ovum, and is lined by a single layer 
of small cells. 

There is much confusion in the classifica- 
tion of the lining cells of the graafian follicle. 
They are commonly spoken of as epithelium 
or as germinal epithelium. This insistence on 
calling this layer of cells epithelium makes it 
practically impossible to explain their later 
development into connective tissue; because 
epithelial cells are considered a finished prod- 
uct, and when they reproduce, the new cells 
are the same as the original type. 

On the other hand Ramon Cajal (1) states: 
‘In 1918 Pedro Ramon successfully applying 
the methods of Golgi to the study of the 
graafian follicle has proved that the cells of 
the stratum granulosum as well as those of the 
discus proligerus are connective type.’’ The 
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conclusion of Pedro Ramon makes easy the 
following of these cells through their normal 
phases to the corpus albicans but makes diffi- 
cult the explanation of the development from 
granulosa cells of several types of epithelium 
in the development of pathological growths. 

Both of these difficulties are easily sur- 
mounted if we go back to the fact that these 
cells have the same embryological origin as 
the ovum; the ovum really is one of these 
cells that has been set apart. From the ovum 
is developed every type of cell found in the 
body. Since the cells lining the cavity of the 
graafian follicle are so closely related embryo- 
logically to the ovum, it is not surprising to 
see that they do not always follow a single 
line of growth, but may under varying stimuli 
produce a variety of types of cells. 

The cells that are originally the lining of 
the primordial follicle are in the course of 
their normal development called by several 
different names. In the beginning they are 
called epithelium, or germinal epithelium or 
germinal cells. After the rupture of the follicle 
and the escape of the ovum, they are called 
lutein cells. When the lutein cells become 
hyalinized and form the corpus albicans, they 
are called connective tissue cells; in the atretic 
cysts they are known as granulosa cells. All 
these names are used for the same group of 
cells during normal development. In patho- 
logical growths it can be shown that the 
granulosa cells develop into several types of 
epithelium. 

The normal graafian follicle follows one of 
two lines in its development: 

1. The ovum grows in size, the lining cells 
increase in size and multiply rapidly, and 
finally the follicle ruptures and the ovum is 
extruded. The lining cells now called lutein 
cells form a mass of considerable size, the 
corpus luteum, which undergoes hyalinization 
and forms a connective tissue structure, the 
corpus albicans. 





Fig. 1. Fig. 2. 
Fig. 1. Beginning development of the cells of a graafian 
follicle. A single layer of cells. The number of cells is in- 
creased and the size of the cells is increased. 
Fig. 2. Three follicles are shown; one shows marked 


2. King states: “The vast majority of 
graafian follicles present in an ovary do not 
become mature but undergo atresia. Just be- 
fore the time of ovulation a number of follicles 
are approaching maturity. The rupture of 
one of these is accompanied by a regression 
of the others. This has been shown experi- 
mentally in birds by Pearl and Surface, and 
in rodents by Hermann and Stein, to be due 
to the presence of a hormone produced by the 
developing corpus luteum.” 





Fig. 5. 
Fig. 4. An ovum with its nucleus and zona pellucida 
surrounded by layers of evenly distributed lining cells. 
Fig. 5. A small portion of one lobule of an early corpus 
luteum. The cells are large; the outlines are difficult to 
reproduce; the nuclei are numerous and clearly defined. 
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Fig. 3. 
development; the other two are just beginning to develop. 
Fig. 3. Higher magnification of the middle follicle shown 
in Figure 2. The lining cells are just beginning to prolifer- 
ate inside the original layer. 


King further states that there ‘‘are various 
forms of regression: (1) absorption, (2) atresia 
with cystic development, (3) atresia with 
proliferation of the stratum granulosum and 
cystic formation, (4) atresia with proliferation 
of the stratum granulosum without cystic 
formation.” 

For present purposes interest centers on 
group 2, atresia with cystic development, and 
group 3, atresia with proliferation of the 
stratum granulosum and cystic formation. 


Fig. 6. 


The lutean cells are definitely limited by the ovarian 
stroma. 

Fig. 6. A corpus luteum a little older than that in Figure 
5. The cells are paler and the nuclei are not quite so 
numerous. 























Fig. 7. A corpus luteum older than that in Figure 6 
showing the progressive changes. 

Fig. 8. Section showing still further degeneration of the 
cells. 


NORMAL DEVELOPMENT OF FOLLICLES 


When the graafian follicle begins to develop 
the first change observed is that the lining 
cells are increased in number and are increased 
in their size, but they form only a single layer 
(Fig. 1). As the growth continues, other cells 
appear inside the outer layer (Figs. 2 and 3), 
and these continue to form until the ovum is 
surrounded solidly by many layers of cells 
(Fig. 4). At this stage the ovum and the lining 
cells are much enlarged. 

At some stage in the latter part of the 
growth of the follicular contents, a clear space 


Fig. to. 
Fig. 10. The process of hyalinization is almost complete. 
\ few nuclei are still present and there remain vague lines 
ndicating old cell outlines. 
Fig. 11. Hyalinization is practically complete. A few 
iuclei are still present. The whole mass had decreased 
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Fig. 8. 





Fig. 11. 





Fig. 9. 

Fig. 9. Almost complete hyalinization of the cells adja- 
cent to the central] degenerating blood clot. Outside of this 
area a group of cells that are rapidly losing their identity 
as lutean cells 





over and -outlining the discus proligerus ap- 
pears, but in this series, no follicle showing 
this clear space has been found. The presump- 
tion that it is formed is founded upon the fact 
that every atretic cyst, which is only a graaf- 
ian follicle that has been checked in its de- 
velopment, shows such a clear area. 

Finally after the ovum and surrounding 
cells reach complete development and the 
cortex of the ovary has been softened by the 
new-growth of the contents of the graafian 
follicle, the ovum breaks through and is dis- 
charged into the abdominal cavity. The cells 





Fig. 12. 

in size to a small fraction of the original corpus luteum. 
Fig. 12. A graafian follicle that has been checked in its 

development. The granulosa cells are clumped and drawn 

away from the theca. The outer layer of granulosa cells are 

very dark. 
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Fig. 13. 
Fig. 13. A graafian follicle that has been checked in its 
development. A degenerating ovum. The granulosa cells 
are in contact with the theca. The outer layer of granulosa 
cells takes a very dark stain. 
Fig. 14. The theca almost completely restored to the 
original type of connective tissue cells of the cortex. 


which remain in the ovary after the escape of 
the ovum are in the form of a mass called the 
corpus luteum. It is irregularly lobulated and 
has in its center an irregularly shaped space 
filled with blood. This space is relatively 
small but varies much in size. 


Fig. 14. 


Fig. 15. 

Fig. 15. A relatively young atretic cyst. The ovum is 
well developed and shows the nucleus and zona pellucida. 
Surrounding it are the cells of the discus proligerus. The 
granulosa cells lining cavity are in many layers; outer lay- 
er stains more darkly than the others. A definite cleavage 
exists between the granulosa cellsand the surrounding theca. 


The size of the corpus luteum, when com- 
pared with that of the primordial follicle from 
which it is derived, is an enormous body. The 
one from which this picture (Fig. 5) was made 
is about 12 millimeters by 18 millimeters. The 
field shown is only a portion of one lobule. 





Fig. 16. 


Fig. 16. An atretic cyst older than the one shown in 
Figure 15. More fluid has accumulated: the layer of 
granulosa cells is thinner. The ovum has a clear zona 
pellucida. The single layer of darkly stained cells marks 
the outer border of the granulosa cells; beyond these are 
the thecal cells. 

Fig. 17. An atretic cyst similar to Figure 16 except that 
in this one there are three rounded spaces in the discus. 
The one nearest the center of the cyst shows faintly the 


Fig. 17. 


Fig. 18. 
zona pellucida of an ovum. The outer space is very regular 
in shape but shows no nucleus and no zona pellucida. It is 
possible the graafian follicle, of which this atretic cyst is the 
remains, may have started to develop two or more ova. 
Fig. 18. Only a segment of a relatively large atretic cyst. 
The diminishing discus still holds an ovum with its nucleus 
and zona pellucida. The basal layer of dark granulosa cells 
marks clearly the limits of the theca on the side of the cyst 
and the dark cortex cells on the outer side. 
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Fig. 19. Fig. 20. 


Fig. 19. An elongated discus in an old atretic cyst. It is 
covered by several layers of granulosa cells while the bulk 
of it is made up of immature connective tissue cells. 

Fig. 20. A discus similar to Figure 18, but smaller. The 
granulosa cells are reduced to one or two layers, while the 


The bulk of the mass is made up of closely 
packed large cells with large dark staining 
nuclei. The line separating these cells from 
the ovarian stroma is sharply defined and this 
line of separation remains distinct throughout 
the process of recession. 


CORPUS ALBICANS 


The formation of the corpus albicans from 
the corpus luteum is a recessional process. 
There is no new-growth of cells either lutein 
or cortical. The whole mass of lutein cells 
becomes smaller, the individual cells gradually 
lose color and diminish in size, and the nuclei 
become smaller and finally disappear. The 
process is very much like the hyalinization 
that takes place in uterine fibroids. The whole 
mass continues to decrease in size after the 
disappearance of the cell structure and ulti- 
mately disappears. This process of absorption 
is very slow and almost every ovary from an 
adult shows numerous corpora in various 
stages of disappearance (Figs. 6 to 11). 


THECA 


When the graafian follicle begins to grow 
there is a change in the cells of the ovarian 
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Fig. 21. 


remainder of the mass of tissue is connective. Both have 
light areas near the apices which may indicate the location 
of the long degenerated ovum. 

Fig. 21. A grotesque discus in a large atretic cyst, with 
small light spot near the apex present in Figures 18 and 19. 


cortex immediately surrounding the follicle. 
These cells become edematous, enlarge in size, 
and take less hematoxylin stain than the un- 
modified cortex cells. This is the theca (Figs. 
12 and 13). It is not a new-growth; it is not a 
part of the graafian follicle, and it takes no 
part in the formation of the corpus albicans. 
The nearest analogue to the cells of the theca 
are the decidual cells that form in the connec- 
tive tissue of the endometrium or in the con- 
nective tissue of the fallopian tube when an 
ovum is developing in the immediate neigh- 
borhood. 

This softening of the cortex is only a process 
of decreasing the resistance of the firm cortical 
tissue to allow the ovum to escape by rupture 
from the follicle into the abdominal cavity. 
The thecal cells persist especially around 
atretic cysts for a considerable time and 
gradually change back to their original type 
and merge with the other cortical cells (Fig. 
14). 

In the microscopical examination of ovarian 
sections, the identification of the theca is not 
absolutely necessary but helps in the identifi- 
cation of spaces that arise from graafian fol- 
licles. In the younger growths it is easily 
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Fig. 22. Fig. 

Fig. 22. The remains of a discus in a large and old atretic 
cyst. A single layer of granulosa cells lines the cyst cavity 
on either side and extends over it. Everything beneath the 
layer is connective tissue. 


identified; but in the older ones in many 
instances the thecal cells have so nearly re- 
turned to their original status that they are 
difficult to distinguish from ordinary cortical 
cells. When present, they closely define the 
line between cortical and intrafollicular struc- 
tures. 
ATRETIC CYSTS 

As has been stated previously when the 
mature graafian follicle ruptures, a hormone 
is thrown out by the corpus luteum that stops 
all the other developing follicles. It seems to 





Fig. 25. 
Fig. 25. The granulosa cells are reduced to a thin line. 
Beneath are the longitudinal connective tissue cells of the 
theca. 
Fig. 26. A single thin layer of granulosa cells lining an 
old atretic cyst. 
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Fig. 26. 
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23. Fig. 24. 

Figures 23 and 24 are from two sides of old atretic cyst 
to illustrate the variety in appearance of granulosa cells 
in the same cyst. Figure 23 shows a layer of granulosa 
cells of six to eight layers, Figure 24 only a single layer. 


have no effect upon follicles that have not 
begun to develop. One of the most common 
changes in the developing follicle that has 
been stopped in its growth is the formation of 
a small cyst, an atretic cyst. The lining cells 
are granulosa cells. They are much smaller 
than lutein cells and also smaller than those 
in partially developed follicles from which 
they were derived. The cells are piled up 
around the ovum and form the discus pro- 
ligerus. Lining the remainder of the cyst, 


these cells are found in irregular layers of four 





Fig. 27. 

Fig. 27. A very low power picture of the whole thickness 
of the wall of a corpus luteum cyst. In the upper part of 
the picture is normal ovarian tissue. Just below that is a 
layer of lutein cells and below that newly formed connective 
tissue is seen. 
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Fig. 


Fig. 28. The same section as shown in Figure 27 under 
higher magnification. A small segment of the ovarian 
cortex, the full thickness of the lutein cells, and a segment 
of the connective tissue which lined the cavity of the cyst 
are demonstrated. 


to eight cells deep in some cysts, while in 
others they thin out to one or two layers 
(Figs. 25 and 26). 

The number of layers of granulosa cells in 
an individual cyst may vary greatly (Figs. 23 
and 24). In some of the older cysts, the granu- 
losa cells are evenly-thinned out to one or two 
compressed layers. A distinct demarcation is 
always present between the granulosa cells 
and the surrounding cortex of the ovary. 
Under normal conditions, there is never any 
intermingling of the granulosa cells and the 
thecal cells. 


Fig. 31. 


Fig. 31. A very low power magnification of an old atretic 
cyst. One side is lined by goblet cells which gradually fade 
into a single layer of granulosa cells. The other side has a 
gle layer of granulosa cells (see Figs. 32 and 33). 

Fig. 32. A higher magnification of the lining on one side 
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Fig. 32. 








Fig. 30. 
Fig. 29. Goblet cells lining a small ovarian cyst. Intra- 
cystic pressure relatively low. 
Fig. 30. Goblet cells lining two spaces in a multilocular 
cyst. Height of cells less than in Figure 28 because of 
greater intracystic pressure. 


During the menstrual life of every woman, 
atretic cysts are found in the ovaries. They 
are normal products of the process of ovula- 
tion and consequently it is rarely necessary to 
remove them. Undoubtedly many of the 
larger thin-walled ones rupture spontaneously. 
Occasionally one is ruptured during a bi- 
manual examination. Very rarely one attains 
such a size as to give rise to pelvic discomfort 
from pressure, or very exceptionally one has a 
twisted pedicle. On the whole the atretic cyst 
should be looked upon as a normal structure 
and left to take care of itself. 





Fig. 33. 
of the cyst shown in Figure 31. The goblet cells present are 
the same as are found in the adenocystoma. 

Fig. 33. Another portion of the lining of the cyst shown 
in Figure 31. There are no indications of goblet cells. Only 
a very thin layer of granulosa cells are present. 











Fig. 34. 

Fig. 34. A cavity lined partly by granulosa cells and 
partly by goblet cells. 

Fig. 35. Gland-like spaces lined by goblet epithelium. 


If a section of a comparatively recent 
atretic cyst is cut at a lucky angle, the discus 
proligerus will be cut through and the ovum 
will be bisected. The ovum is a large round 
clear cell surrounded by its capsule, the zona 
pellucida, and within is the nucleus and 
nucleolus. Heaped around the ovum is a 
mass of granulosa cells, the discus proligerus 
(Figs. 15, 16, and 17). 

In the older atretic cysts the discus as- 
sumes a great variety of shapes, due to dis- 
integration and change in type of the cells of 
which it is composed. These shapes vary 
from irregular heaps of cells to tongue-like 
projections, or small rounded firmly organized 





Fig. 37- 

Fig. 37. In the center is a mass of detritus from an old 

atretic cyst. Where the lining of the cavity should be is a 

ringlike mass of carcinoma cells. Outside the space, the 
theca is clearly defined. 

Fig. 38. An atretic cyst containing the remains of a dis- 
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Fig. 35. 
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Fig. 36. 


In some parts there is a tendency to proliferate, suggesting 
a possible early malignancy. 
Fig. 36. Small portion of an adenocarcinoma of ovary. 


masses with no indication of the location of 
the ovum. Frequently the old discus consists 
of a mass of connective tissue with only a 
thin fringe of disintegrating granulosa cells 
covering it. Running straight across the field 
under the base can be traced the remains of 
the theca (Figs. 18, 19, 20, 21, and 22). 


LUTEIN CYSTS 


The only apparent difference between lutein 
cysts and the much more frequently seen 
atretic cysts is the stage of development of 
the graafian follicles when their growth is 
stopped by the hormone thrown out from a 
mature corpus luteum. The lutein cyst is 


Fig. 39. 

cus and ovum. Projecting into it is a papillomatous growth. 
Fig. 39. An old atretic cyst. The greater part of it is 

lined by granulosa cells. From one segment papillomatous 

tissue has displaced the granulosa cells and is growing into 

the cavity of the cyst. 
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Fig. 40. Fig. 41. Fig. 42. 


Figs. 40 and 41. Both photomicrographs from the 
same atretic cyst. Figure 40 shows a beginning papilloma. 


lined not by granulosa cells but by cells 
similar to those found in a corpus luteum. In 
the cyst illustrated is seen a thick layer of 
lutein cells next to cortical tissue. Between 
the lutein cells and the cyst cavity is a heavy 
layer of connective tissue cells (Figs. 27 and 
nid GOBLET CELLS 

The granulosa cells in atretic cysts present 
a variety of appearances, and before it is 
possible to recognize pathological changes in 
them it is necessary to be familiar with the 


Figure 41 shows no evidence of papillomatous tissue. 
Fig. 42. Papilloma similar to that shown in Figure 309. 


various normal types: the heaped up cells of 
the discus, the many layers in the newer 
cysts, and the thin pressed out cells of the 
older cysts. This last group is the most im- 
portant, because it is from this group that the 
pathological cells develop (Figs. 25 and 26). 

It seems hardly necessary to say that to 
learn the beginnings of pathological growths 
it is necessary to find them when they are 
very small and before they have caused much 
destruction or disintegration of the normal 
ovarian structure. 








Fig. 43. Fig. 44. Fig. 45. 


_ Fig. 43. A malignant papilloma. Section from another 
field on the same slide from which Figure 42 was made. 

lig. 44. An atretic cyst 11 by 7 millimeters. A small der- 
mid tumor, arrow, is growing within the cyst and is ap- 
pa:ently at site of discus. Circa 5.6 diameters. 


Fig. 45. A low power magnification showing the whole 
growth. Beneath the growth runs the remains of the theca 
showing that the growth is within the cyst. The light area 
of the growth is sebaceous gland material. The dark area 
facing the cyst cavity is made up of granulosa cells. 
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Fig. 46. 

Fig. 46. One portion of the growth showing in more 
detail the granulosa cells and the sebaceous glands. 

Fig. 47. A field showing one end of the growth with the 
granulosa cells piled upon the sebaceous gland growth and 
continuing beyond the growth in a single layer. Below 
the growth, and between the growth and the unmodified 

The goblet cell of the adenocystoma grow- 
ing in a single layer with its dark base and 
white top is easily recognized by the amateur 
microscopist, because it is distinctive (Figs. 
29 and 30). To find a group of small cysts in 
an ovary lined by goblet cells is no proof that 
they developed in atretic cysts. To find in 
one slide a group of small cysts, some lined 
completely with goblet cells and others lined 
completely by granulosa cells, is suggestive 
but only inferential evidence that the goblet 
cells developed from the granulosa cells; but 
when a small cyst is found partly lined by 
normal granulosa cells and partly lined by 





Fig. 49. 

Fig. 49. Another portion of the wall of the cyst shown 

in Figure 48. Here the lining of the cyst wall is a single 
layer of granulosa cells. 

Fig. 50. At one side, granulosa cells and the gradual 


Fig. 47. 


Fig. 50. 


Fig. 48. 
cells of the cortex, is a pale layer of cells—the remains of 
the theca. 

Fig. 48. A dermoid growth showing sebaceous glands in 
the ovarian stroma and a growth of squamous epithelium 
that is creeping along the lining of an atretic cyst displacing 
the granulosa cells. 
pathological goblet cells, it is practically con- 
clusive that the goblet cells are developing 
from the granulosa cells. It is certain that 
the granulosa cells were there first. 

Several slides showing both granulosa cells 
and goblet cells lining cyst walls have been 
found. Two of these are illustrated. One 
when the cyst was too large to allow sufficient 
magnification to show the character of the 
lining cells in one field is illustrated by three 
photomicrographs. Figure 31 shows the whole 
cyst with the goblet cells showing faintly on 
one side. Figure 32 is a higher magnification 
that brings out plainly the goblet cells; while 


Fig. 51. 

transition to squamous epithelium are in evidence 
Fig. 51. Another field in the same cyst shown in Figure 

50. The transition of granulosa cells to squamous epi 

thelium. 
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Fig. 52. 
Fig. 52. 
squamous epithelium. 
Fig. 53. 


Fig. 53. 


Very similar to Figure 48. The replacement of granulosa cells by 


Another field of the same slide from which Figure 52 was made. 


This is a papilloma and is growing about 5 millimeters from the dermoid. 


the opposite side of the cyst, Figure 33, 
shows only a thin layer of granulosa cells. 
In the second slide, the cavity was so small 
that both sides of it could be brought into 
one field and shows both the goblet cells and 
granulosa cells in one picture (Fig. 34). 

The goblet cells are a type of true epithe- 
lium. From these ¢ells carcinoma may de- 
velop. The fully developed carcinoma is 
usually very easy to recognize, but the one 
that is just beginning on its career of malig- 
nancy is open to various interpretations. 
Figure 35 illustrates such a condition. Various 
opinions have been expressed, and it is left as 
doubtful. On the other hand, Figure 36 is 
from a well developed ovarian adenocarcinoma. 

Another type of carcinoma is shown in 
Figure 37. There is nothing to indicate the 
type of epithelium from which it developed, 
but there is fair evidence that it started in an 
atretic cyst. In the center is a mass of detritus 
such as is often seen in atretic cysts. Where 
the granulosa cells should be, is a thick circu- 
lar mass of carcinomatous cells. Outside of 
the whole, a theca-like structure is clearly 
indicated. 

PAPILLOMA 

The beginnings of papillomas of the ovary 
are very much the same as the development 
of the goblet cells of the adenocystomas. In 
numerous sections there can be shown the 
progressive development of the special type 
0! epithelium which is found in papillomas 


from the granulosa cells of old atretic cysts. 
Figure 38 is clear evidence of a papilloma 
in an atretic cyst. We know the space is an 
atretic cyst by the presence of a portion of 
the discus containing a degenerated’ ovum. 
Projecting into the cyst is a papillomatous 
growth. This is no evidence that the growth 
started in this cyst. It could have broken 
through the wall of the cyst. 

The beginning of a papilloma in an atretic 
cyst is shown in Figure 39. In this instance 
about three-fourths of the lining of a small 
cyst is granulosa cells. In the remaining 
fourth, a papilloma is developing directly 
from the granulosa cells. 

In many instances, the early papilloma is 
found in old atretic cysts too large to be 
photographed as a whole. Figures 40 and 41 
are made from such a cyst. In one is a dark 
thickened layer of cells that have begun to 
pile up. In the other a thin layer of cells that 
are only slightly modified granulosa cells. 

All papillomas are potentially malignant 
but the degree of malignancy is very variable. 
Some have been known to grow for years 
with little invasion and very little destruction 
of tissue. Figure 42 shows no definite indica- 
tions of malignancy while Figure 43 from the 
same slide is definitely malignant. 


DERMOIDS 


According to Ewing it is generally accepted 
that dermoids of the ovary have their origins 
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in unfertilized ova. This assumption can be 
very nearly demonstrated in the specimen 
illustrated (Figs. 44, 45, 46, and 47). 

The ovary from which this section was 
made was not enlarged and grossly showed a 
small atretic cyst. It was removed with a large 
uterine fibroid and the growth was discovered 
at routine pathological examination. 

The atretic cyst measures 11 millimeters 
in its long diameter by 7 millimeters in the 
transverse. The growth occupies only a small 
segment of the circumference of the cyst. 
Outside of it the continuous line of the theca 
is clearly seen, demonstrating that the growth 
is intracystic. Piled upon the growth are 
many layers of granulosa cells, while the 
remainder of the cyst is lined by the ordinary 
thin layer of granulosa cells, commonly seen 
in old atretic cysts. The piled up granulosa 
cells indicate the position of the discus, and 
the position of the dermoid growth indicates 
that it started in the center of the discus, and 
that is where the ovum should have been. 

In another section heavy squamous epi- 
thelium is seen creeping along the wall of an 
atretic cyst displacing the granulosa cells. 
Beneath the squamous cells are sebaceous 
glands and hair follicles. The opposite side 
of the same cyst is lined by granulosa cells not 
yet affected (Figs. 48 and 49). 

In a third section, the heavy layer of squa- 
mous epithelium is seen lining a part of an at- 
retic cyst and fading off into granulosa cells. On 
opposite side of same cyst squamous cells shift 
abruptly to granulosa cells (Figs. 50 and 51). 

The first of these three sections shows 
sebaceous glands developing in a discus. The 
other two show the gradual change from 
granulosa cells to squamous epithelium. 

One slide shows a cavity partially lined 
with growing squamous epithelium (Fig. 52), 
near it are sebaceous glands, hair follicles, 
and sweat glands. Within a few millimeters 
is a second cyst developing a papilloma, and 
also showing normal granulosa cells (Fig. 53). 

In this series of pictures an effort has been 
made to show that the cells lining the pri- 
mordial graafian follicle follow many lines of 
development. These variations in develop- 
ment are partially due to their embryological 
structure, and secondarily due to the influence 


of external agencies. We have some kno\\|- 
edge of some of these agencies. We know that 
the graafian follicle is induced to grow by the 
presence of a hormone. We know that when 
a mature graafian follicle ruptures it throws 
out a hormone that immediately counter- 
balances the growth hormone and stops the 
growth in all the other developing follicles 

The explanation of the further changes in 
the granulosa cells, which result from the first 
process, is a matter of speculation which in 
time will no doubt be cleared up. It seems 
reasonable to assume that since the normal 
changes are due to the action of hormones, 
the abnormal changes are due to a similar in- 
fluence. As evidence of the correctness of this 
assumption, “William Cramer (2) and E. §. 
Horning have studied the carcinogenic prop- 
erties of hormones. Estrogen is closely related 
chemically to some of the carcinogenic hydro- 
carbons. It is therefore not surprising that 
some of these induce estrus. But when tested 
by painting on the skin, the estrogens proved 
inactive. Subsequently, Lacassagne found 
that subcutaneous injection over many months 
produced mammary cancer, even in male 
mice. This has been confirmed by several 
workers. It therefore seemed that a substance 
can be carcinogenic for one organ (the mam- 
ma) and not for another (the skin). To test 
this point, Cramer and Horning applied a 
dilute solution of estrogen to the skin of male 
and female mice for a prolonged period. The 
surprising result was that cancer developed 
in the mamma but not in the skin, and as 
readily in males as in females. This result 
indicates an organ specificity for carcinogenic 
agents, a fact not previously suspected. Some 
apprehension has been aroused as to the 
danger of using estrogen, but Cramer and 
Horning have shown that carcinogenesis re- 
quires much larger doses and much longer 
periods than those of therapeutic adminis- 
tration.” 
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SCOLIOSIS 


SAMUEL KLEINBERG, M.D., 


LL students of scoliosis have appre- 
ciated two facts: (1) that early 
recognition of the deformity is the 
most important single factor in its 

management; and (2) that persistent and 
continuous treatment is necessary to obtain 
a satisfactory result. Early recognition of 
this lesion assures the opportunity of prevent- 
ing the severe grades of the deformity, thus 
preventing the many and distressing physi- 
cal, functional, and psychic complications. 
It is my intention to review the salient fea- 
tures of the symptomatology, etiology, and 
pathology of scoliosis so that we may have a 
clear concept of its clinical aspects, and to 
discuss the various forms of treatment, their 
application, and their results, in order that 
we may more accurately advise our patients. 


DEFINITION 


Scoliosis is a deformity of the trunk in 
which the most conspicuous element is a 
rotary lateral curvature of the spine. Fre- 
quently we are inclined to think of scoliosis as 
relating only to the spine. This is an error. 
While changes in the conformation of the 
trunk and in the function of the viscera may 
be as difficult to recognize in the early cases 
as they are obvious in the advanced stages, 
yet pathological studies have shown that 
the thoracic cage and all of the thoracic and 
abdominal organs are involved in all instances 
and the change in morphology and function 
is in direct proportion to the severity of the 
deformity, of which the degree of the curva- 
ture of the spine is a fairly accurate index. 
Consequently, as a matter of convenience, 
scoliosis is described in terms of the curvature 
of the spine. 


TYPES OF SCOLIOSIS 


There are two types of scoliosis, the func- 


tional and the structural. A functional scolio- 
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sis is a temporary physiological distortion of 
the trunk with a lateral deviation of the 
spine. This can be corrected by voluntary 
effort particularly after some instruction. 
There are no architectural changes in the 
skeleton and no alteration in the shape and 
function of the viscera. Functional scoliosis 
is common between the tenth and twentieth 
years. In a typical case of left dorsal scoliosis 
the spine is deviated to the left, the left 
shoulder is higher than the right, there is in- 
creased prominence of the left side of the 
back. The right iliac crest, commonly but 
incorrectly referred to as the ‘‘hip”’ is more 
prominent than the left. In a right dorsal 
functional curvature the findings are the 
opposite of those just described. When the 
patient bends forward the asymmetry of the 
back disappears completely. After some in- 
struction the patient can stand erect with 
his back entirely symmetrical. An x-ray film 
made in the usual or supine position shows a 
normal spine and normal ribs. 


TREATMENT OF FUNCTIONAL SCOLIOSIS 


A cure may be effected by the following 
procedure. All potentially causative agents 
should be removed. Thus a child should not 
be permitted to carry a heavy load of books 
continuously on one side of the body. The 
clothing should be adjusted so that there is no 
unequal pull on the shoulders. Visual and 
auditory deficiencies must be removed or 
compensated. Obesity must be rectified by 
dietary restriction. An explanation should 
be given to the patient, if old enough, of the 
nature of the faulty attitude and he must be 
patiently shown how to sit, stand, and walk 
correctly. Corrective and symmetrical gym- 
nastic exercises should be taught and these 
should be performed daily for many months 
under the direct supervision of the physician 
or one specially trained in this type of work. 
These exercises improve muscle tone, serve 
as a stimulus to physical activity, and de- 
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a 





b 


Fig. 1. Right dorsal curve. a, Photographs of patient standing erect and bending forward. Note asymmetry 
of back, deviation of dorsal segment of spine to the right, prominence of left iliac crest (“hip”), incurvation 
of left side of abdomen and backward projection of ribs on right side. b, X-ray picture showing deviation of 
dorsal vertebre to the right with apex of curve at seventh dorsal. Note increased angulation and separa- 
tion of right ribs and approximation and reduced angulation of left ribs. Distance between spine and periph- 
ery of costal cage reduced on right side. Slight compensatory curve to left in lumbar region. 


velop the habit of holding the body in a sym- 
metrical attitude. The program of treatment 
must be carried out over 1 to 2 years to assure 
the permanency of the cure. 


STRUCTURAL SCOLIOSIS 


Structural scoliosis though less frequent 
than the functional type is vastly more im- 
portant because it signifies the existence of an 
organic change in the various tissues and not 
uncommonly grave functional visceral dis- 
turbances and psychic imbalance. A struc- 
tural scoliosis is one in which there is a fixed 
deformity of the trunk which the patient 
cannot voluntarily correct. While all of the 
components of the trunk are involved in this 
deformity it is described in terms of the ab- 
normality of the spine, the changes of which 
are the most apparent. 


Structural scoliosis has been divided into 
three grades, mild, moderate, and severe, 
according to the degree of deviation and 
rotation of the vertebre. The terms em- 
ployed to describe the scoliosis relate also to 
the section of the spinal column involved, the 
direction of the convexity of the curve, and 
the known or likely etiology. For instance, 
one speaks of a moderate paralytic right 
dorsolumbar curvature, meaning that all or 
most of the dorsal and lumbar vertebre are 
deviated to the right, the curvature is of a 
moderate degree, and has followed an attack 
of infantile paralysis. 

A description of typical examples of struc 
tural scoliosis follows. 

Right dorsal scoliosis (Fig. 1, a). In a pos- 
terior view of a patient with this deformity 
one observes that the right shoulder is higher 
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than the left. The ribs on the right side 
project backward. The right scapula is far- 
ther away from the midline and is more 
prominent than the left; its inferior angle 
projects backward conspicuously. There is a 
‘latness or hollowness of the chest on the left 
side. The line of the dorsal spinous processes 
is deviated to the right. There is prominence 
of the left iliac crest, popularly called the left 
hip. This prominence may be further em- 
phasized by deflection of the trunk to the 
right. The lumbar area may be symmetrical 
but more often the left side is slightly more 
prominent than the right, due to compensa- 
tory deviation and rotation of the lumbar 
vertebra to the left. The neck may be sym- 
metrical or the cervical vertebrae may be 
mildly deviated to the left. In some in- 
stances, especially in the severe grades, there 
may be an increase in the normal backward 
curve of the dorsal segment causing a kypho- 
scoliosis. The pelvic and'shoulder girdles are 
usually in the same vertical plane. In some 
instances in which there is a marked lordosis 
or exaggeration of the normal lumbar forward 
curve, the shoulders may be in a plane con- 
siderably behind that of the pelvis. In the 
normal subject a vertical line dropped from 
the occipital protruberance will pass through 
the intergluteal fold. In a right dorsal scolio- 
sis the cervical and lumbar vertebra may 
remain in the same vertical line or the trunk 
may be tilted to the right so that the line of 
the occipital protruberance is 1 to 3 inches 
to the right of the intergluteal fold. When 
the patient bends forward the asymmetry of 
the back and the backward projection of the 
right ribs becomes exaggerated. Deviation 
of the spine is best noted in the erect position 
but rotation of the vertebra, as evidenced 
by the backward projection of the ribs on one 
side, is seen to advantage when the patient 
bends forward. This fact is important be- 
cause in instances in which there is only a 
mild deformity it may not be apparent in the 
erect position, especially in stout children, 
but is always and easily recognizable when 
the individual bends forward. The anterior 
view of the body will show an opposite de- 
lormity of the chest; the right side is flat 
und the left side prominent. This deformity 
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Left lumbar curve. Lumbar vertebre are 
deviated and rotated to the left; apex at midlumbar area. 
There is a slight compensatory curve in the dorsal seg- 
ment, but the chest as a whole is altered but very little. 


Fig. 2. 


in a well developed girl in the adolescent 
period results in unusual prominence of the 
left breast. Frequently a girl is first brought 
to us for examination because of a “high 
hip” or a ‘big breast.” 

An anteroposterior x-ray film (Fig. 1, b) 
shows the dorsal segment to be deviated to 
the right with the apex of the curve about 
the mid-dorsal vertebra. The dorsal verte- 
bre are not only deviated but rotated to the 
right. It is the rotation of the vertebre that 
causes the angulation and backward projec- 
tion of the ribs. The ribs on the right side 
have an increased inclination. The ribs on 
the left side are nearer to one another and 
flatter and their inclination is markedly re- 
duced. The distance between the spine and 
the left side of the chest wall is greatly in- 
creased. The cervical and lumbar vertebra 
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Fig. 3. 


b 


Right dorsolumbar curve. a and b, Apex of curve at tenth dorsal. Marked incurvation of left side of 


chest and abdomen. Note asymmetry of back and backward projection of right ribs. 


may be in the midline so that the spine looks 
like a question mark. Usually there is a 
slight compensatory deviation to the left in 
both the cervical and lumbar vertebre. At 
the apex of the dorsal curve, the vertebre 
are wedge shaped, the degree depending on the 
severity of the curve. 

The vertical diameter of the trunk is al- 
ways reduced. In the mild curve this may 
be of no practical significance. In the severe 
type the reduction may be very noticeable 
with conspicuous shortening of the patient’s 
height and telescoping of the chest into the 
abdomen so that the lower ribs may be very 
near to, in contact with, or even below, the 
iliac crests. 

The thoracic and abdominal organs are 
involved to a degree commensurate with the 
severity of the curvature. In the mild cases 
the lungs, heart, and abdominal organs are so 


slightly altered as to give no evidence of it 
clinically. In the severe grades, however, 
there is marked distortion of the lungs, the 
heart is displaced, the abdominal viscera are 
crowded downward toward the pelvis. In 
this group of cases there may be not only 
pain in the back but dyspnea on slight exer- 
tion and a marked reduction in the capacity 
for physical exercise. 

Left lumbar scoliosis. In a posterior view 
the most noticeable features are prominence 
of the left loin with hollowness and incurva- 
tion of the right loin. The spine presents a 
deviation of the lumbar vertebrz to the left 
with a variable degree of compensatory curve 
in the dorsal region to the right. The shoul- 
der and pelvic girdles are in the same vertical 
plane. On palpation there is an abnormal 
softness in the right loin whereas in the left 
loin there is an unusual firmness, the fingers 
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feeling a bony resistance. In an anterior 
view the most notable feature is an incurva- 
tion of the right side of the abdomen with 
prominence of the right iliac crest. 

An anteroposterior x-ray picture (Fig. 2) 
shows a deviation and rotation of the lum- 
bar vertebre to the left. In the midlumbar 
region there is wedging of the vertebrae. The 
extent of the deformity of the vertebrz de- 
pends upon the degree of the curvature. 
There is always some slight deviation of the 
sacrum to the right. In the severe cases 
there may be marked distortion of the pelvis, 
which in the female may be a menace during 
childbirth. 

In a simple lumbar curve the thoracic 
organs are practically unaffected. The ab- 
dominal organs are only slightly affected, 
since most of them are in front of, and not in 
intimate contact with, the spine. The liver, 
spleen, and kidneys placed high up in the 
abdomen lie over the ‘transitional vertebrae 
between the thoracic and lumbar segments, 
in which region there is a minimal deformity. 
Consequently, they are not affected except 
in the very extreme cases in which there is 
marked reduction of the vertical diameter 
of the abdomen. 

Right dorsolumbar curvature (Fig. 3, @). 
When all of the dorsal and lumbar vertebrz 
are involved in a single curve the apex of 
the curve is usually at about the tenth dor- 
sal vertebra, the curve beginning at the 
third or fourth dorsal and terminating at the 
lumbosacral junction. These curves vary 
from exceedingly mild in the so called idio- 
pathic variety to extremely severe as is often 
seen in paralytic deformities. The posterior 
view will show an exaggeration of the find- 
ings of a simple dorsal curve. In the dorso- 
lumbar curve there is often a marked devia- 
tion of the trunk to the right. The vertical 
diameter of the trunk may be reduced so that 
the right ribs are in contact with the right 
iliac crest and the left ribs below the left 
iliac crest, resulting in friction between these 
parts and pain in the back or abdomen. In 
an anterior view there is asymmetry of the 
chest and abdomen. The x-ray picture (Fig. 
3, b) shows a single curve extending from 
the upper dorsal region to the lumbosacral 








Fig. 4. Compound curve; right dorsal left lumbar. The 
dorsal and lumbar segments are approximately of equal 
extent and severity. The deviation and rotation elements 
in each segment are of equal degree. 


junction with very mild involvement of the 
cervical region and rarely a distortion of the 
sacrum, exce;t in the paralytic cases in 
which there may be a unilateral contraction 
of the pelvis or a very severe deformity of 
the entire pelvis. 

Right dorsal left lumbar scoliosis (Fig. 4). 
This is the most frequent of the compound 
curves. The features of this curve combine 
those of the simple dorsal and the simple 
lumbar curves. In the typical right dorsal 
left lumbar curve the shoulders are usually 
on the same horizontal plane. The dorsal 
vertebre are deviated and rotated to the 
right. The ribs on the right side project back- 
ward and are abnormally angulated. There 
is lateral compression of the right side of the 
chest and flatness or hollowness of the left 
side. There is prominence of the left loin and 
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Fig. 5. Congenital scoliosis. Note hemivertebra on left 
side between tenth and eleventh dorsal vertebrae and on 
right side between eleventh and twelfth dorsal. 


flatness or hollowness of the right loin, with 
prominence of the right iliac crest. When the 
patient bends forward the asymmetry of the 
back becomes very evident. This type of 
curvature varies from the very mild to the 
severe as do all other curvatures. In an 
anterior view there is asymmetry of the chest 
and abdomen. The right side of the chest is 
flat and the left is convex. In the very severe 
types of this deformity there may be a tele- 
scoping of the chest into the abdomen with 
diminution of their capacity and functional 
disturbance of both the intra-thoracic and 
the abdominal organs (Table I). 


ETIOLOGY 

There are two types of structural scoliosis, 
congenital and acquired. In the congenital 
group there are two subdivisions, one in 
which there is a recognizable deformity of 


TABLE I.—ANALYSIS OF 221 PRIVATE 
CASES OF STRUCTURAL SCOLIOSIS 


Per 
Cases cent 
Type of curvature recorded in . 25S 
Right dorsal. . . : ~ SS 2 
Left dorsal... . g 
Right lumbar. si 8 
Left lumbar... . ican 2 ox 
Right dorsal, left lumbar — 5S 25 
Left dorsal, right lumbar. . Remi os 4 
Right dorso-lumbar macseasee wer see 
Left dorso-lumbar. . . os oat 23. «+10 
Degree of curvature recorded in... Leer 119 
Mud....... ; . 60 30 
Moderate ... 87 44 
Severe. ... ree e : 52 26 


one or more of the vertebrz or ribs, and the 
other in which there is no recognizable bony 
defect. 

Congenital deformity wilh manifest osseous 
defect (Fig. 5). The commonest type is one in 
which there is an extra centrum or body of a 
vertebra. This is usually in the form of a 
wedge that is interposed between two ver- 
tebre, causing a lateral deviation of the 
spine. The next is a wedge formation of a 
vertebra. The third type is a fusion of part 
of one vertebra with another, forming a wedge 
mass. The fourth is a spina bifida occulta of 
varying degree involving one or many verte- 
bre. All of these represent developmental 
anomalies or defects. They may be present 
singly or in any combination, and involve 
only one segment of the spine, several seg- 
ments, or even the entire spine. In the ma- 
jority of instances the curvature resulting 
from a congenital scoliosis with a manifest 
osseous defect is a simple curve and does not 
advance to an extreme deformation of the 
entire trunk. When there are multiple de- 
fects a severe kyphoscoliosis may result. 

Congenital scoliosis without manifest bony 
deformity. This type is usually seen in early 
childhood or during infancy. The x-ray pic- 
tures show a scoliosis, but no abnormal for- 
mation of any of the vertebra. It may be 
admitted that because of the slight ossifica- 
tion at this early age wedge vertebre may 
not be sufficiently clearly outlined to be 
recognizable. But in many of these cases, 
observed over a period of years, it becomes 
apparent that the primary lesion was a mal 
development and unilateral contraction o! 
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the soft tissues, just as it is, for instance, in 
torticollis. In a study of 46 cases of congeni- 
tal scoliosis in infants Harrenstein came to 
the same conclusion. 

Acquired scoliosis. There are two groups, 
a small one in which the cause is recognized 
and a large one in which there is no discover- 
able causative factor. 

Acquired scoliosis of known cause. In the 
known forms there are scolioses that may be 
definitely attributed to the following reason- 
ably certain causative agents: 

Rickets. Rickets by disturbing the nutri- 
tion and the growth and shape of the verte- 
bra may cause scoliosis. Rachitic scoliosis 
is often severe and resistant to correction. 
In continental countries, where rickets is 
more common than in our own, it is said that 
rickets accounts for about 30 per cent of the 
cases of scoliosis. In this country, in which 
there has been a sharp decline in the inci- 
dence of rickets, there is only a comparatively 
small percentage of scoliosis in which rickets 
can be assumed to be the cause. 

Infantile paralysis (Fig. 6). This is a com- 
paratively frequent cause of scoliosis. In 
1926, reviewing a large number of paralytic 
cases, I estimated that about 5 per cent 
developed scoliosis. This was confirmed in a 
recent review of 221 private cases in which 
there were 12, or 5 per cent, of paralytic ori- 
gin. The cause of the scoliosis in this disease 
is muscle imbalance. It is not uncommon to 
see, for instance, a right dorsolumbar scoliosis 
in a paralytic child with paralysis or paresis 
of the muscles of the right side of the abdo- 
men. Similarly paresis of one leaf of the dia- 
phragm or of some spinoscapular or erector 
spine muscles will result in a spinal curvature. 

Lesions of the chest. Erapyema is a well 
known cause of scoliosis. The convexity of 
the curvature is away from the side of the 
empyema. The curvature is initiated by the 
persistence of the attitude of deviation of the 
trunk assumed to relieve discomfort. A sin- 
gle curve is formed with the convexity toward 
the well side. In a long drawn out illness the 
deformity may become severe. Recently 
there has appeared a type of scoliosis which 
is apparently secondary -to the extensive 
thoracoplasties being performed for pul- 
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Fig. 6. Severe paralytic scoliosis. Note the marked 
deflection of the trunk to the right and the severe angula- 
tion and backward projection of the right ribs. The ex- 
tensive muscular paresis accounts for the laxity of the 
tissues of the trunk and lack of voluntary control of pos- 
ture. This type of scoliosis requires a spine fusion for 
stabilization of the vertebral column. 


monary tuberculosis. The etiology is depend- 
ent upon the loss of the bony wall of the 
chest by removal of some ribs. The scoliosis 
is always toward the side of operation. The 
deformity in the adult is mild. In children 
and in an occasional adult the deformity may 
be severe. It differs from the ordinary scolio- 
sis in that there is a deviation but hardly any 
rotation of the vertebra. Thus in the usual 
thoracoplasty scoliosis there is lacking the 
customary backward projection of the chest 
on the convex side of the curve. In those 
thoracoplasties in which large fragments of 
the ribs adjacent to the spine are left, a scolio- 
sis does not develop. Perhaps in the future 
a satisfactory thoracoplasty will be possible 
leaving substantial segments of ribs near the 
vertebre. To prevent the occurrence of 
scoliosis following thoracoplasty the opera- 
tion of resection of the ribs has been com- 
bined with a spine fusion. 
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a b 


Fig. 7. Reduction of curvature by forcible correction 
and application of plaster-of-Paris jacket. a, Photograph 
of patient with paralytic scoliosis before treatment was 
instituted. b, Patient suspended by Sayre halter. Note 


Inequality of the lower limbs. A slight dis- 
parity in the lower limbs will not cause a 
scoliosis. When, however, because of disease 
in or deformity of a lower limb there is a 
marked inequality, with a shortening of an 
inch or more, there is a deviation of the lum- 
bar spine to the side of the shortened limb, 
with a compensatory curve in the dorsal 
region in the opposite direction. It does not 





Fig. 8. Correction of curvature by traction on a convex 
frame. Traction obtained through weights. As much as 
125 pounds have been used with very little discomfort to 
the patient. The blow bottles are used several times a day 
for thorough aeration of lungs. 


effect of longitudinal traction; this is more marked in 
paralytic than in idiopathic cases. c, Application of cor- 
rective forces by lateral traction straps. d, Plaster-of- 
Paris jacket maintaining patient in corrected attitude. 


necessarily follow that when one leg is 
shorter than the other a scoliosis will ensue, 
but an inequality of the lower limbs should 
be compensated during adolescence at least 
by an appropriate lift in the corresponding 
shoe. 

Defective vision or hearing may cause pos 
tures which may initiate a scoliosis. 

Torticollis, particularly the so called con- 
genital variety, is accompanied by a second- 
ary scoliosis. 

Neurological disturbances such as syringo- 
myelia, Friedreich’s ataxia, and spastic paral- 
ysis have frequently an associated scoliosis. 

Heart disease does not generally cause 
scoliosis, but in the exceptional case in which 
there has been an enormous hypertrophy of 
the heart a scoliosis is seen. It is difficult to be 
certain of the exact mechanism of the patho- 
genesis of the scoliosis. The important point 
in this relationship is to appreciate the im- 
perative need to treat the heart condition, to 
minimize its ill effects, as that is the best 
means of controlling the scoliosis. 

Hereditary scoliosis. In certain families 
there is a distinct tendency to scoliotic de- 
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Fig. 9. Mild scoliosis. Shows effect of corrective plaster 
jacket. a, left. Before treatment. b, In corrective jacket. 


formity of the spine. In my own practice I 
have seen a fairly large number of instances 
in which not only 2 but even 3 and 4 members 
of a family have had scoliosis. In a recent 
study I found an incidence of 10 per cent of 
hereditary cases. I believe this figure is 
rather less than the actual because the his- 
tories do not always record this detail. Par- 
ents so often wish to hide the fact that either 
of them or any relative has a curvature of the 
spine. 

Idiopathic scoliosis (Table II). When all 
of the known causes of the acquired form of 
scoliosis have been grouped together they 
form about 30 per cent of the total number of 
cases. In the remainder, or 70 per cent, there 
is no known cause. Consequently they have 
been grouped under the term of idiopathic, 
and I believe they must stay in that group 
until such time as we can identify a definite 
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Note that there is practically a complete correction of the 
curvature. 


cause for all or some of them. Some years ago 
certain schools felt that the vast majority of 
the acquired scolioses were paralytic in 
origin. I felt then, and I am certain now, 
that that is not so, for in the majority of in- 


TABLE II.—ETIOLOGY IN 198 CASES OF 
STRUCTURAL SCOLIOSIS 


Per 

Cases cent 
Idiopathic... . pies 146 70 
Hereditary... . 21 10 
Paralytic. . im 6 
Congenital 9 4% 
Rachitic..... : 2 
Vertebral epiphysitis 
Spondylitis. . .. 
Pleurisy 


Dislocation of hip. 

Arthritis of shoulder. 

Defective vision 

Syringomyelia 

Heart disease. . ; eee 
This list does not include other well known but infre- 

quent etiological factors. 


— ee 
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Fig. 10. Severe scoliosis. So called razor back deform- 
ity. Spine looks like a reversed question mark. a, left. Note 
short sharp curve, with extreme reduction in capacity 


stances there is no history of an attack of 

infantile paralysis nor is there any evidence 

of paralysis of muscles anywhere in the body. 
PROPHYLAXIS 

Since about 7o per cent of all cases of 
scoliosis are idiopathic, that is, of unknown 
origin, there is actually very little one can do 
to prevent the onset of this deformity. We 
can, however, frequently prevent an existing 
scoliosis from increasing. Therefore, if we 
can manage to get the cases early, much can 
be done to retain the deformity in its mild 
state. 

In an analysis of 221 private cases I found 
that the age when the deformity was first 
noticed was mentioned in 179 cases (Table 
III). Of this number 118, or 65 per cent, were 
between the ages of 10 and 14 years. In 
many of these, perhaps the majority, the de- 


of right side of chest. b, Satisfactory improvement. 
Patient was treated on convex frame with traction of 103 
pounds. 


formity was already well established, so that 
it is reasonable to conclude that the scoliosis 
had already been in existence for several 
years. In an additional 27 cases, or 15 per 
cent, the children were under 10 years of age. 
We may, therefore, safely assume that in a 
large majority, at least 80 per cent, the de- 
formity has its origin between the seventh 
and tenth years. A little reflection will show 
that this is the period when children, having 
acquired a measure of independence, being 
able to bathe and dress unassisted, are no 
longer under the careful scrutiny of the 
mother. Much time, even several years, may 
be lost before the existence of the scoliosis is 
recognized. It is, therefore, at this age, as 
we now appreciate it, that the child must be 
particularly carefully observed. 

The means whereby we may discover a 
scoliosis in its mild stage are the following: 
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1. Frequent physical examinations. This 
is possible for the pediatrist, who usually has 
occasion to see every child under his care 
one or more times a year. 

2. Stout children in whom the adipose 
tissue may obscure a mild curvature must be 
examined especially carefully, for such a child 
may not show any apparent abnormality in 
the upright position. But if the child is asked 
to bend forward there will be an easily recog- 
nizable asymmetry of the back due to the 
backward projection of the ribs on the convex 
side. 

3. We should anticipate the appearance of 
scoliosis in a child who has had an attack of 
infantile paralysis. 

4. We must be on the lookout for and 
correct physical defects that lead to asym- 
metry of the trunk such as visual or aural de- 
ficiency, torticollis, empyema, or an organic 
neurologic lesion. 

5. All school furniture should be adjustable 
so that a child may read and write at his desk 
in a normal position and without undue mus- 
cle strain. 

6. Particularly careful examination should 
be made of children in families in which there 
are some members with scoliosis. 

7. Prolonged or exhausting illnesses are 
likely to be followed by muscle weakness and 
even muscle imbalance which may lead to 
scoliotic deformity. A child, recovering from 
a prolonged illness, ought not to be allowed to 
undertake severe mental or physical work 
until he has regained his normal resistance. 


TREATMENT 


The treatment of structural scoliosis de- 
pends upon the age of the patient, the type 
and the degree of the curvature. As will be 
seen from the figures in Figure 1 the large 
majority of cases are seen in children. Scoli- 
osis in the infant and in the adult constitutes 
a very special problem and will be taken up 
separately. In a child the chief factors in- 
fluencing the mode of therapy are the etiology 
and the severity of the curvature. As most 
cases are idiopathic this group will receive 
attention first. 

Mild idiopathic scoliosis. The primary con- 
cern here is to prevent an increase of the de- 
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TABLE III.—ANALYSIS OF 221 CASES OF 
STRUCTURAL SCOLIOSIS 


Private patients examined between 1928 and 1937 


Per 
Cases cent 
NE IE oc. nicasce wens alauvelrmewdneiGes 221 
NI een cea chon iar aca. hen alas ort aeiolsiee ed 41 18% 
DRIES ease oe SCE A tee cee 180 81% 
Age when deformity was recognized 
Number of cases in which this information was 
WIE aco screens ease sown eee eernats 179 
Years 
oe 5h Sones oe i eee 3 
I We ee 5a 9 aso Cos arareieler cots ata ele a are eae I 
i, a Re eran in ye eee ree 5 
ie elo.eiascneipra.sias oipave sane are niclgistanre Same 18 10 
ON iste wie. acnca Raveea BAeeaalsnatiie easel 115 64 
MIE eatin aio r0 iw’ series tee odo eh wes oe aaah aracs at 12 
UN is sina sc erd Soars enra niae EN 14 
DRE SRS GE TAS SURES 2 
Measurement of length of lower limbs 
IN ooo ooo vee ke oa eek eee IIo 
Limbe of eqnal length... ... 6.000 ececess 102 
Right limb longer than left................ 7 
Left limb longer than right................ I 


formity, for, as previously indicated, if the 
curve remains mild the patient will have no 
inconvenience, physical or functional. The 
most effective measure at our disposal to 
obtain this result is gymnastic exercise. 
Teschner’s system of exercises is an excellent 
one and is used very widely in our country. 
The family and the patient must be impressed 
with the fact that this method of treatment 
by gymnastic exercises does not operate 
rapidly and must be continued over a very 
long period. At times it is helpful to combine 
with the exercises a light corset of leather or 
celluloid. 

Moderate idiopathic scoliosis. The aim of 
treatment in this group is twofold: reduction 
of the deformity and maintenance of the cor- 
rection. In a general way this is accomplished 
by the use of corrective and retentive appa- 
ratus and gymnastic exercise. Many correc- 
tive methods are available. Each surgeon 
should use that procedure with the details of 
the technique of which he is intimately ac- 
quainted. The treatment of scoliosis involves 
very careful attention to detail, it is time con- 
suming, laborious and requires unusual pa- 
tience on the part of the surgeon who must 
continuously exhibit a sympathetic and en- 
couraging spirit. Few men are temperament- 
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ally qualified to conduct this treatment. 
Accordingly only those orthopedic surgeons 
who are specially interested in, and are willing 
to devote the necessary care to, the treatment 
of scoliosis ought to engage in it. A carefully 
planned and properly applied plaster jacket 
is an effective modality, while an indifferently 
applied jacket may actually cause an increase 
of the scoliosis. Making a good plaster jacket 
is as much a work of experience and expert- 
ness as the performance of a major operation. 
Reduction of the curvature. This can be ob- 
tained either through a corrective plaster-of- 
Paris jacket or by employing traction on a 
convex frame. The former method is ambula- 
tory and permits the patient to be about and 
attend school. The latter requires recum- 
bency. The former takes many months of 
treatment, the latter only a few weeks. 
Application of a corrective plaster-of-Paris 
jacket (Fig. 7). The patient is suspended by 
a Sayre halter until his feet lightly rest on the 
floor. The traction thus employed serves 
partially tostraighten the spine. The shoulder 
and pelvic girdles are fixed by lateral bands of 
canvas or flannel. A lateral traction strap is 
then placed over the convexity of the curve 
and attached to a bar on the opposite side of 
the body. As this band is tightened the spine 
is further straightened. A large removable 
pad is placed over the concavity of the back 
from the spine to the anterior axillary line to 
provide an opportunity for additional correc- 
tion of the spine. A plaster-of-Paris jacket is 
applied. A large window is cut out over the 
concave side of the curvature. Two small 
windows are cut out over the convex side; 
through these thick felt pads are inserted 
every few days. The pads push the spine over 
to the concave side and increase the correction. 
A jacket is left on until the maximum im- 
provement in it is obtained. This usually 
takes an average of 8 weeks. A new plaster 
jacket is then applied. Additional jackets 
are applied until the greatest potential im- 
provement or reduction of the curvature is 
obtained. This usually takes about 6 months. 
Traction on a convex frame (Fig. 8). This 
method is, in my experience the simplest, the 
fastest, and the most effective means of im- 
proving a scoliosis. The patient is placed on 


a convex frame. A Sayre halter is adjusted 
at the head of the bed for traction on the 
patient’s head. A pelvic girdle is applied. 
On each side of this there is attached a band 
of webbing which extends to the foot of the 
bed. To each band is attached a rope going 
over a pulley and holding a weight for trac- 
tion on the pelvis. Thus we are able to exert 
longitudinal traction on the spine. As the 
patient is recumbent, the force of gravity and 
the superincumbent weight of the body on the 
spine are removed as deforming elements. 
Moreover, in the continuous recumbency the 
muscles relax and the deforming influence of 
their pull is eliminated. One begins with 
about 5 pounds of traction on the head and 
5 on each side of the pelvis. Each day 1 to 3 
pounds are added to each weight, that is, the 
total pull is increased by from 3 to 9 pounds 
daily. Lateral traction may be added over 
the chest at the apex of the convexity. A 
certain amount of correction is obtained by 
the attitude of hyperextension and constant 
pressure on the ribs on the convex side of the 
curve. In addition expansion of the chest 
and thorough aeration of the lungs are favored 
by the use, three or four times a day, of blow 
bottles. In this method the roentgenogram 
reveals a remarkably rapid change in the 
spine. Within 4 to 8 weeks the maximum 
potential improvement in the curvature is 
obtained. This treatment has only one pos- 
sible disadvantage, viz., it is most conven- 
iently carried out in a hospital and there- 
fore it involves the cost of hospitalization and 
interruption of schooling (Figs. 9 and 10). 
When the maximum improvement has been 
obtained by either the corrective plaster 
jacket or traction on a convex frame the pa- 
tient is provided with a corrective or asym- 
metrical celluloid corset, and a long period of 
gymnastic exercises is instituted. This part 
of the treatment lasts at least 2 years. 
Gradually the corset is left off; at first for 
several hours each day, later for a day at a 
time, and finally altogether. The above 
treatment by either of the corrective measures 
if carried out uninterruptedly yields satis- 
factory results in about 80 per cent of the 
cases. In the remainder in which the de- 
formity increases despite all treatment, a 
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spine fusion operation is advisable in the hope 
of checking any further increase of the de- 
formity. 

Severe idiopathic scoliosis. The cases of 
severe scoliosis can be divided into those with 
a stationary deformity and no symptoms and 
those with increasing deformity with or with- 
out symptoms. If the deformity has not in- 
creased within several years and the in- 
dividual has been able to attend to his or her 
general duties or occupation no treatment is 
indicated. If, however, the deformity is in- 
creasing the treatment should consist of 
reduction of the curvature as far as may be 
possible, either through corrective plaster-of- 
Paris jackets or preferably by traction on a 
convex frame, followed by a fusion operation 
on all of the vertebre in the predominant 
curve, in the hope that solidification of the 
spine will stabilize it and prevent further 
increase of the scoliosis. 

Paralytic scoliosis. The most favorable 
time for treatment is during the early stage 
when the deformity is very mild. If one can 
decide just what is causing the scoliosis, as 
for instance a unilateral abdominal paralysis 
or a shortened limb, this factor should be 
corrected by a fascial reinforcement of the 
paralyzed side or a compensatory lift under 
the short leg. Support of the back should be 
applied early and maintained for several or 
even many years in the hope of preventing 
increase of the curvature. The tendency in 
paralytic scoliosis is for the curvature con- 
tinuously to increase often to a very severe 
degree with so called razor back angulation 
of the ribs, telescoping of the chest into the 
abdomen and marked lateral and antero- 
posterior distortion of the trunk. With this 
in mind it is probably advisable to fuse the 
spine in every case of paralytic scoliosis. 

Scoliosis in infants. The deformity is best 
controlled by placing the infant on a convex 
frame with mild traction, or, as Harrenstein! 
suggested, by keeping the infant contin- 
uously in a corrective plaster-of-Paris bed. 
The treatment must be carried out for several 
years until the spine is either straight or only 
mildly curved. And even then it is probably 


_ 'Harrenstein, R. J. Die Skoliose bei Saenglingen und ihre Behandlung. 
Ztschr. f. orthop. Chir., vol. 52. 
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advisable for the patient to wear a corset 
until puberty. 

Structural scoliosis, operative treatment. There 
are two types of operation that are frequently 
employed in the management of scoliosis, viz., 
a spine fusion and a rib resection. 

Spine fusion. The purpose of a spine fusion 
is to obtain a consolidation of the vertebre 
in the main portion of the curvature, hoping 
that thereby the curvature of the spine will 
not increase. All operations are performed on 
the posterior arches of the vertebre. Usually 
only the vertebre in the main or primary 
curve are operated upon. Sometimes, as in 
poliomyelitis, a more extensive operation is 
advisable. The operative technical details 
vary in the hands of different surgeons. The 
most widely used operation is the Hibbs 
fusion which includes subperiosteal exposure 
of the posterior arches, bridging of the inter- 
laminar spaces by segments of bone elevated 
from the laminz, contacting of the spinous 
processes, and a removal of the articular 
cartilage from the intervertebral articulations. 
I use the Hibbs technique but have modified 
it by utilizing a beef bone graft which sup- 
ports the spine in the corrected position while 
the fusion of the vertebrz is going on and acts 
as a frame work for the deposition of new 
bone. 

Spine fusion is indicated: . 

1. In all types of scoliosis in which con- 
servative treatment has failed to control the 
curvature. 

2. In cases in which there is an unequivocal 
history of progressive increase of the scoliosis. 

3. In paralytic scoliosis. 

4. In patients with scoliosis who are suffer- 
ing from persistent and disabling backache. 

A spine fusion operation is not a panacea 
for scoliosis. It is effective in the majority of 
cases in which it is used. Yet in about 10 or 
15 per cent of these cases, even after a spine 
fusion, the deformity increases. Moreover, 
the operation is a serious one and therefore 
should be restricted solely to those patients 
in whom there is a specific indication and need 
for it. It is well here to recall that in the 
vast majority of cases of structural scoliosis, 
probably in 80 per cent of all cases, conserva- 
tive treatment is adequate. 
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Rib resection. This is an excellent operation 
for reducing the asymmetry of the back. It 
is used only in those cases in which there is 
marked angulation of the ribs. It is a cos- 
metic operation of considerable merit and 
particularly applicable to girls or sensitive 
boys. In this procedure one removes about 5 
inches from each of 5 or 6 ribs at the crest of 
the deformity. Often it can be advanta- 
geously combined with a spine fusion, the 
removed segments of the ribs being used as 
grafts to unite the vertebre. 


SUMMARY 


Structural scoliosis or rotary lateral curva- 
ture of the spine is a comparatively common 
deformity. The majority of cases are idio- 
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pathic, that is, of unknown origin, and de- 
velop in the pre-adolescent period; the de- 
formity progressively increases until the end 
of adolescence and sometimes even in adult 
life. The deformity affects not only the verte- 
bral column but all of the osseous and soft 
tissue structures of the trunk including the 
viscera. In the advanced forms of the de- 
formity, there may be marked functional 
disturbances. Some cases remain mild; many 
advance so that there is a conspicuous distor- 
tion of the body; not a few result in extreme 
deformity of the back. Our chief concern is 
to discover the scoliosis early since at this 
stage of its development persistent treat- 
ment yields the most effective and satisfac- 
tory results. 





RENAL FUNCTION TESTS IN THE DIFFERENTIATION OF 
BRIGHT’S DISEASE FROM SO-CALLED SPECIFIC 
TOXEMIA OF PREGNANCY 


LEON C. CHESLEY, Ph.D., Jersey City, New Jersey 


HE separation of so called specific 

toxemia of pregnancy from Bright’s 

disease, antepartum, is frequently 

difficult and sometimes impossible, 
especially when the patient’s history is un- 
known. Peckham and Stout found that 11 
per cent of the Johns Hopkins Hospital tox- 
emia cases were wrongly diagnosed while pa- 
tients were in the hospital. 

Van Slyke and his collaborators (20) in an 
admirable monograph on Bright’s disease, 
conclude that the signs, and laboratory find- 
ings of aid in diagnosing renal disease are: (a) 
hypertension, (b) proteinuria, (c) edema, (d) 
hematuria, and (e) renal functional impair- 
ment as shown by tests (urea clearance). 

Since pre-eclamptic toxemia fulfills the first 
four of these five criteria, it seems that the 
renal function tests offer the best possibility 
for making the differential diagnosis in cases 
in which the clinical picture is equivocal. 

Will the kidney function tests give normal 
results in toxemia of pregnancy, thus sepa- 
rating these cases from primary renal disease 
of measurable degree? This question has been 
given conflicting answers by different investi- 
gators, and can not be regarded as closed. 

In the present paper, a large series of cases 
is analyzed, 5 renal function tests compared, 
and sources of error considered. Some of the 
factors responsible for the discordant reports 
in the literature are discussed. 


MATERIAL 


With the exception of a very few private 
cases, every suspected toxemia patient who 
entered the hospital between January 1, 1935, 
and July 1, 1936, has been subjected to 5 
routine kidney function tests detailed below. 
Toxemia was suspected if the blood pressure 
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exceeded 140/90, with or without proteinuria; 
persistent proteinuria also threw the patient 
into this class, as did rapid and excessive 
weight gain associated with toxemic symp- 
toms. When the hypertension or proteinuria 
were observed only during labor, they were, 
of course, disregarded. By these criteria, the 
incidence of toxemia was 7.1 per cent. 

The eclamptics were observed during 4 
years (from January 1, 1934, to January 1, 
1938). 

The classification of toxemias adopted is 
somewhat similar to that of Kellogg, Smith, 
Teel, and Reid. However, patients who 
showed only hypertension, transient or per- 
sistent, were classed as “hypertension” 
rather than as pre-eclampsia grade 1. Also 
some patients were not classified. 


METHODS 


Proteinuria. Protein was determined quali- 
tatively by the sulphosalicylic acid method. 
If the reaction was 1+ or more, a quantitative 
measurement was made by the method of 
Shevky and Stafford (17). 

Non-protein-nitrogen. The blood non-pro- 
tein nitrogen was estimated by the Wong (17) 
persulphate digestion and direct nessleriza- 
tion procedure, the Folin-Wu blood filtrate 
being used. 

Urea nitrogen. Van Slyke’s gasometric 
urease method was used for all determinations 
of blood and urine urea (19). 

Phenolsulphonphthalein excretion. One mil- 
liliter of the dye was injeeted intravenously. 
Chapman and Halsted’s procedure was then 
followed. The urine was collected at 15 min- 
ute intervals for an hour, and at 2 hours. 
Water was given freely. 

Concentration test. Fishberg’s simple spe- 
cific gravity test was used. The patient was 
allowed no fluid after the 5.00 p.m. supper. 


481 





482 SURGERY, GYNECOLOGY AND OBSTETRICS 


TABLE I.—THE NORMAL UREA CLEARANCE IN NORMAL PREGNANCY 


From the published data of several investigators, and from this series 















































Antepartum Puerperium 
Author 
Cases sarees B. al Cases p om = ame 

Nice 13 153 80-286 13 96 61-120 
Cantarow and Ricchiuti 39 72 28-184 3 121 62-184 
Dieckmann 27 102 45-175 10 124 55-175 
Stander, Ashton, and Cadden 4 100 92-110 
Hurwitz and Ohler 5 127 83-161 
Cadden and McLane 9 123 Ir 104 
Freyberg, Gillard, and Ganesbauer 30 106 77-140 c 
Elden and Cooney 18 85 60-118 i 
Present series 43 107 60-140 84 112 7O-175 e 

Totals and weighted means 188 101 28-286 121 III 55-175 

















Urine voided during the night was discarded. 
Specimens were collected at 8:00, 9:00, and 
10:00 a.m. The specific gravities were meas- 
ured by calibrated hydrometers or by weigh- 
ing. Correction was made for the protein 
content. No attention was paid to the diet, 
a vitiating factor which will be discussed 
below. 

Urea clearance. The urea clearance was 
determined as outlined by Peters and Van 
Slyke (17). Since many antepartum patients 
were found to void more urine than could be 
obtained by catheter, the clearances on these 
patients were usually done with voided speci- 
mens. Postpartum patients still in the hos- 
pital were catheterized. Clearances deter- 
mined in patients back for postpartum study 
were done with voided specimens. Unless the 
urine output was in excess of 20 milliliters per 
hour, third and fourth urines were obtained. 

Urea concentration ratio. The blood urea 
was divided into the concentration of urine 
urea to obtain this ratio. This was done only 
when the urine output was less than 60 milli- 
liters per hour. 

RESULTS 

At the outset, it may be said that the urea 
nitrogen /non-protein nitrogen is almost worth- 
less in diagnosing renal disease of the degree 
with which we are largely concerned. The 2 
hour and fractional phenolsulphonphthalein 
excretion do not seem to be of much greater 
value. The specific gravity test is the most 


sensitive measure of renal impairment, though 
unreliable if low results be obtained. The 
urea clearance is the most generally appli- 
cable; the clearance is paralleled by the urea 
concentration ratio. With all of these tests, 
except the urea clearance and concentration 
ratio, subnormal results may—and usually 
do—mean nothing so far as renal damage is 
concerned. A low clearance should be checked 
by one or more repetitions. 

Urea nitrogen/non-protein nitrogen. Mosen- 
thal and Hiller consider 0.45 as the upper 
normal for this ratio. Higher values indicate 
incipient metabolite retention. Many writers 
have described the decrease in this ratio in 
normal pregnancy, which means a lower 
normal than 0.45. The data for the present 
series have been broken up into several classes, 
but whatever figure we take as normal, it is 
evident that abnormal values contribute 
nothing to the classification of the toxemia. 
About half of the patients in any group show 
a ratio above 0.35, while about one-third have 
ratios above 0.40. The ratio tends to be higher 
in the Bright’s disease group, but few values 
are outside of the range covered by the other 
toxemias. Postpartum the ratio increases in 
all groups. 

Two hour phenolsulphonphthalein excretion. 
Three-fifths of the nephritics so diagnosed 
showed subnormal excretion of phenolsul- 
phonphthalein, antepartum (60 per cent is 
considered as normal). The interpretation of 

















the low excretion is complicated by the fact 
that 30 per cent of the patients in the normal, 
pre-eclamptic, or hypertensive groups have a 
comparably low excretion antepartum. Post- 
partum about 1 in 7 of these latter patients 
fail to excrete as much as 60 per cent of the 
dye. Thirty-seven per cent of the nephritics 
give subnormal results after delivery. The 
range of amounts excreted is similar in all 
groups, which means that the test is of no 
value in differential diagnosis. 

Fifteen minute phenolsul phon phthalein excre 
tion. Chapman and Halsted pointed out that 
the amount of dye excreted in the first 15 
minutes after intravenous injection is 4 more 
sensitive renal function test than the deter- 
mination of the 2 hour total. The fractional 
phenolsulphonphthalein has been measured in 
only 67 antepartum and 121 postpartum pa- 
tients, but some conclusion seems warranted. 
To conserve space, only the excretion for the 
first 15 minutes will be considered. This frac- 
tional excretion of phenolsulphonphthalein is 
open to the same objection as is the 2 hour 
test. Here the shortcoming is even more pro- 
nounced. More than half of all antepartum 
and one-fourth of all postpartum patients fail 
to excrete as much as 26 per cent of the dye. 
This applies also in the normal control group. 
Postpartum the nephritic group as a whole 
excreted more dye than even the normals. 
(This failure of excretion is often apparent 
rather than real, as will be pointed out.) 

Specific gravity test. Alving and Van Slyke 
have compared the sensitivity of concentra- 
tion tests with that of the urea clearance. 
They found such rigorous tests as the Lunds- 
gaard or Lashmet-Newburgh to be more 
delicate indicators of renal impairment than 
the clearance. As we shall see, this also applies 
in toxemias of pregnancy, although the con- 
centration test used here does not always 
give reliable results. 

Here, as with the phenolsulphonphthalein 
tests, so many patients (about half) in all 
groups show subnormal values that the in- 
terpretation of a low result in an individual 
case becomes practically impossible. As a 
group, the nephritics show much poorer con- 
centrating power than any other group. 
Stander, Ashton, and Cadden report that 
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Fig. 1. The distribution of urea clearances in Bright’s 
disease and pre-eclampsia (grade I). Most clearances in the 
former group are less than 70 per cent, while practically all 
clearances in the pre-eclamptics are normal. 








the Mosenthal test is of no value in the differ- 
ential diagnosis of toxemias. 

Urea clearance. Van Slyke originally set the 
normal range of the urea clearance at 80 to 
120 per cent. Bruger and Mosenthal suggest 
75 per cent as the lower normal limit, 50 to 
75 per cent as doubtful, and below 50 per cent 
definitely abnormal. There is some disagree- 
ment as to the effect of normal pregnancy 
upon the urea clearance. Some of the pub- 
lished data are condensed in Table I. With 
the methods used in this study, the normal 
clearance appears to be about the same in 
late pregnancy and puerperium as outside of 
pregnancy. However, very high clearances 
are sometimes seen immediately postpartum 
and the range seems to be wider than ante- 
partum. Perhaps these higher clearances are 
attributable to the nitrogen arising from the 
involuting uterus; high protein intakes are 
known to increase the clearance, especially 
after a low protein regimen. 

The urea clearances found in pre-eclampsia 
(grade I) and in Bright’s disease complicated 
by pregnancy are shown in Figure 1. It may 
be seen at a glance that a differentiation be- 
tween the two is usually possible by means of 
this test alone. A mild nephritic may, how- 
ever, show a normal urea clearance. In such 
a case the test is useless for diagnosis. The 
urea clearance findings for all groups are sum- 
marized in Table II. 

Only in the nephritic group does one find 
many clearances below 70 per cent (the lower 
normal suggested by Cadden and McLane 
and accepted here). The clearances in the pre- 
eclamptics, eclamptics, and hypertensive pa- 
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TABLE II.—THE UREA CLEARANCE IN NORMAL AND TOXEMIC PREGNANCY AND PUERPERIUM 


The standard deviation was calculated as | 


Cases 


Mean 
per cent 


z-f-(x") 
N 


Standard 
deviation 
per cent 


Median 
per cent 


Mode 
per cent 


Range 
per cent 





Normal antepartum 43 107 


107 105 32. 60-148 





postpartum 84 112 


113 112 18. 70-175 





Eclampsia antepartum 19 04 


96 19. 50-128 








postpartum 5° 96 


os 98 18. 34-142 





Pre-eclampsia Grade II antepartum 7 | 98 


99 23. 44-126 





postpartum 17 97 





70-138 





Pre-eclampsia Grade I antepartum 112 Io1r 


60-147 





postpartum 147 108 





60-180 





Hypertension antepartum 67 107 


70-168 





postpartum 86 108 


70-190 





Unclassified antepartum 38 103 


60-148 





postpartum 41 105 








103 54-152 





Bright’s disease antepartum 55 59 


62 ‘ 20-124 








postpartum 77 61 





55 of 2-131 





tients vary around 100 per cent and do not 
differ significantly from the normal controls. 
The mean, median, and mode for the ne- 
phritics lie at about 60 per cent, which is 
significantly low. 

In all groups, the higher or highest clearance 
of several shown by a patient was taken as 
that individual’s functional level if certain 
conditions were fulfilled. If the highest clear- 
ance was not checked by a high urea con- 
centration ratio, the average of the two or 
three highest findings is recorded. If the high 
clearance were obtained with a blood urea 
nitrogen which gave a urea nitrogen non-pro- 
tein nitrogen ratio below that usually shown 
by the patient, the clearance was disregarded. 
Clearances of the first and second hours were 
required to check within 15 per cent. They 
were not considered if calculated from urine 
volumes of less than 20 milliliters per hour. 

Urea concentration ratio. The urea concen- 
tration ratio parallels the urea clearance, 
when the ratio is calculated from low urine 
volumes. The parallelism is shown in Figure 
2 which summarizes the downward course of 
a patient observed for 10 months. The urea 
concentration ratio has the same significance 
as the clearance itself, and often serves as a 
valuable alternative. The advantage of the 


clearance is that it can be calculated from 
any urine volume above 20 milliliters per 
hour; the urea concentration ratio must be 
calculated from low volumes. 

Comparison of tests. The urea clearance and 
the specific gravity (concentration) tests are 
compared in Figure 3. The distribution of 
urea clearances is plotted for all 503 patients 
showing a specific gravity of 1.020 or higher. 
Ninety-seven per cent of these clearances are 
above the lower normal limit of 70 per cent. 
Of the 3 per cent—14 cases—several clear- 
ances are single determinations and are pos- 
sible low variations. Four are antepartum 
clearances in patients who showed normal 
clearances postpartum. The conclusion to be 
drawn from the figure is that the clearance 
will very probably be normal until the attain- 
able specific gravity falls below 1.020. With 
more rigorous concentration tests, the spe- 
cific gravity limit would be higher. Alving and 
Van Slyke found the limit to be 1.026 in the 
Lashmet-Newburgh test. The specific gravity 
test is, therefore, a more sensitive test for the 
detection of renal impairment than is the urea 
clearance. As already mentioned, however, 
the usefulness of the test is definitely limited 
in that low results are usually referable to 
extrarenal factors. 
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Fig. 2. Parallelism of the urea clearance (Cs) and the 
urea concentration ratio (U/B). Observations on a case of 
Bright’s disease followed from the beginning of measurable 
renal impairment to death in uremic acidosis. 





Figure 4 compares the 15 minute phenol- 
sulphonphthalein excretion with the urea 
clearance. All patients excreting more than 26 
per cent of the dye in the first 15 minutes are 
represented. About one-fifth of these have 
subnormal urea clearances. Of the other four- 
fifths, many would havé normal renal func- 
tion by any test. From this graph we may 
conclude that the urea clearance is consider- 
ably more sensitive than the 15 minute 
phenolsulphonphthalein. 

The other tests, having been shown to be of 


little value in the toxemias of pregnancy, will 
not be considered here. 


EVALUATION 


Sequence of tests. Since the concentration 
test is the most sensitive of all studied, there 
would be no indication for doing the others if 
the toxemia patient should show a specific 
gravity above 1.022 or even 1.020. This is 
fortunate, since this is the simplest test of all 
and may be performed by the practitioner in 
his own office. 

Sources of error. About two-fifths of the 
patients failed to concentrate to 1.022. Alving 
and Van Slyke have shown that about three- 
fourths of the specific gravity of urine, above 
1.000, is given by salts of which chlorine makes 
one-third. Urea contributes much to the rest 
of the significant specific gravity. The quanti- 
ties of these substances available for excretion 
are governed by the dietary intake. If the salt 
and protein be restricted, the urine can not 
show so high a specific gravity as it otherwise 
would. 


F105 Cases 


Urea clearance 








50 6 70 80 % 100 110 120 130 140 150 
Fig. 3. The distribution of urea clearances in toxemia 
patients (all groups) who were able to attain a urinary 


specific gravity of 1.020 or higher. All but 2.8 per cent of 
the 503 cases had urea clearances of more than 70 per cent. 





Most of these toxemia patients had been on 
a low-salt diet for days or even weeks before 
some of the concentration tests were done. 
Many were on a low protein intake as well. 
Still a third factor which will reduce the at- 
tainable specific gravity is the dilution of the 
urine by edema fluid, which is found in many 
toxemia patients. These factors will also re- 
duce the attainable specific gravity of the 
urine in normal subjects. The control series 
of normal pregnant women were kept on this 
diet for 2 or more days before the concentra- 
tion test was done. As was seen above, nearly 
two-thirds of antepartum and two-fifths of 
postpartum normals failed to concentrate to 
1.022. 

As for the phenolsulphonphthalein tests, 
there is a remarkable uniformity in the pro- 
portion of patients failing to excrete the normal 
amount of dye (52 to 60 per cent in each 
group). This suggests a common factor. One 
consideration is undoubtedly the dilated 
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Fig. 4. The distribution of urea clearances in toxemia 
patients (all groups) who had a 15 minute phenolsulphon- 
phthalein excretion of ‘26 per cent™or more. One-fifth of 
these patients had urea clearances of less than 70 per cent. 
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TABLE III.—UREA CLEARANCES FOUND IN THE FOLLOW UP OF PATIENTS DIAGNOSED 
AS NEPHRITICS ON THE BASIS OF LOW UREA CLEARANCES ANTEPARTUM OR 


IN PUERPERIUM 


Hypertension, proteinuria, and edema persistent 
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Antepartum | Puerperium | 3 mo. 6 mo. I yr. 2 yrs. Remarks 
per cent per cent per cent } per cent | per cent per cent per cent 
41 29 26 16 Dead % | Uremia 4 mo. postpartum 
39 40 | Dead Uremia 3 mo. postpartum 
37 24 13 | Dead | Uremia 3 mo. postpartum 
61 60 | Dead Uremia and cardiac 7 
a 58 Dead | Benign nephrosclerosis 
a 28 40 50 _ -. 52 ‘Bead Uremia a 
ae 49 80 26 ai Severe hypertension ‘ 
an 65 | Anemia, subjective 
8 21 | 37 35 50 ~ 46 History 
sy 67 a 62 57 48 Subjective 
— _ 71 ie 43 54 65 67 56 Subjective . 
ie | 59 31 Hematuria, subjective - 
38 | 42 46 51 Eclampsia twice 
ii cancer — 45 _ 46 Eclampsia ; 
68 7 | 52 | Gross proteinuria - 
ic eeeet | TCs » 57 60 [6 45 | Subjective y 
a | | t= | a tee 
64 aes ecggeiciay | | 54 | Subjective 
30 25 24 | 28 | Subjective : 
48 =  - | 84 | 77 Hematuria : 
Hypertension and proteinuria persistent 
57 60 49 | 55 | | History, hematuria 
45 59 58 49 54 | 57 | Severe hypertension ; 
| 57 | 42 Hematuria : 
iain ats Ge | | 60 History : 
52 67 | 66 | Hematuria 
ne $3 ; ,.- 4 ‘es 43 History, subjective : 
_ @ id ” od 48 45 64 | Repeated toxemia : 
nei 52 —_ 39 CS 28 31 32 Chr. pyelonephritis a 
—_ 38 55 | 40 —— No complaints 
53 Say 30 —_— 39 36 No complaints is 
65 | 66 | 57 Severe hypertension 5 
Proteinuria persistent 
56 | | 64 | No complaints 
Uk ae Se Se CE: ee Edema, subjective ; 
- : 43 i 50 52 | 61 ary Acute “‘pyelitis” 
Nee ae ae ee a | Edema, high cholest. 
61 66 67 69 | Edema, subjective 
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TABLE III.—UREA CLEARANCES FOUND IN THE FOLLOW UP OF PATIENTS DIAGNOSED 
AS NEPHRITICS ON THE BASIS OF LOW UREA CLEARANCES ANTEPARTUM OR 
IN PUERPERIUM—Continued 


Neither hypertension nor proteinuria persistent 








6 wks. 
per cent 


Puerperium 
per cent 


Antepartum 
per cent 


3 mo. 
per cent 


6 mo. 
per cent 


I yr. 
per cent 


2 yrs. 


per cent Remarks 








60 


38 Hematuria, edema 





44 


58 


45 60 History, hematuria 





44 48 


43 


54 Chr. pyelonephritis 





45 


69 





Repeated toxemia 





66 63 


49 


No complaints 





66 


69 


| History, subjective 





43 


56 


62 | No complaints 





68 68 69 


904 Repeated toxemia 








45 


32 





38 Occasional proteinuria, edema 











46 43 








37 45 Hematuria, anemia 








ureters which cause a lag in the appearance of 
an excreted foreign substance in the bladder. 

The standard urea clearance can not be 
calculated from urine volumes of less than 
about 20 milliliters per hour (Chesley, 6, 7). 
This has apparently been a source of error 
in several publications. For instance, Dieck- 
mann routinely did urea clearances on urine 
specimens obtained during a concentration 
test. Many of these urine volumes were below 
the critical limit of 20 milliliters per hour; 
since the fundamental assumption on which 
the standard clearance is calculated does not 
hold for this range of volumes, he did not 
really calculate urea clearances. This is prob- 
ably enough to account for his finding that the 
“urea clearance” averaged about 50 per cent 
in all toxemic patients, and for his conclusion 
that the “urea clearance is of little value in 
pregnancy in the majority of cases as an aid in 
diagnosis or prognosis.”” Even without this 
consideration, Dieckmann’s results do not 
appear convincing. For instance, from his 
Table V it seems that the urea clearance is 
less than 39 per cent in two-thirds of toxemic 
multipare having no history of toxemia. One- 
fourth of this group had clearances of less 
than 19 per cent. Yet the blood urea values 
were normal, the mean for this group being 
15.40.74. 

Several investigators have reported low urea 
clearances in eclampsia. None of these gives 
actual urine volumes or makes any mention of 





the vitiating factor of oliguria. Hurwitz and 
Ohler do say that a clearance of 8 per cent was 
observed in an eclamptic who was almost 
anuric. They also comment upon the rapid 
rise in urea clearance as the toxemia regresses 
(and therefore as the oliguria clears). In the 
present series, urea clearances were done 
antepartum or immediately postpartum in 68 
eclamptics. Only 4 of these clearances were 
less than 70 per cent. Three of the 4 patients 
have been shown in the follow-up to have a 
measurable and probably permanent renal 
impairment. In all of the 68 cases, the clear- 
ances were calculated from urine volumes of 
more than 20 milliliters. The use of smaller 
volumes on the same day gave erroneous calcu- 
lations in accord with some of the published 
data mentioned above. 

The urea clearance in differential diagnosis. 
The data presented here seem to show that the 
urea clearance will often differentiate Bright’s 
disease complicated by pregnancy from so 
called specific toxemia. Bright’s disease as 
used here is a very general term which in- 
cludes glomerular (hemorrhagic) nephritis, 
pyelonephritis, advanced benign and malig- 
nant nephrosclerosis, and even one known 
case of polycystic kidney. In short, any renal 
impairment of measurable degree has been 
called Bright’s disease. Following a bad 
obstetrical precedent, ‘‘nephritis’”’ has been 
occasionally used as a synonym. Cases con- 
forming to the usual criteria for Bright’s 
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disease, before the pregnancy, have been in- 
cluded though in some no renal impairment 
was shown by the tests used. An effort has 
been made to differentiate cardiovascular 
hypertension without functionally detectable 
nephrosclerosis. In many cases, the follow-up 
has resulted in changed diagnoses. 

In how many cases diagnosed as nephritis 
by the urea clearance can the diagnosis be 
sustained? The value of the test stands or 
falls on the answer to this question. 

During the 18 months from January 1, 1935, 
to July 1, 1936, urea clearances of less than 
70 per cent were observed in 119 patients. In 
42 of these cases, no effort was made to follow 
up the patient’s renal function because the 
test was not regarded as significant for one or 
more of several reasons. In many instances, 
immediate repetition of the clearance gave 
normal values, indicating that the one reading 
below 70 per cent was a low variation in a 
normal kidney. Ifa single clearance was done, 
and this was less than 70 per cent, the clear- 
ance was disregarded if the specific gravity of 
the urine exceeded 1.022 or if the urea concen- 
tration ratio was above 70. 

Five other cases with urea clearances of less 
than 70 per cent have been thrown out because 
these patients had acute pyelonephritis from 
which they have apparently recovered. 

This leaves 72 cases with low clearances. Of 
these, 20 could not be followed up for various 
reasons. The 52 remaining cases have been 
followed for periods up to 3 years. 

In Table III are shown the results of the 
follow-up study in 48 cases. In all but 2 of 
these, urea clearances have continued at a low 
level for as long as the patient was observed 
(to date). Both hypertension and proteinuria 
have persisted in more than half. Of the 4 
cases not shown, it is considered that the di- 
agnosis of nephritis is justified by the history 
in 2 cases. One other case had a nephropexy 
at 7 months postpartum; the granular kidney 
observed at that time, plus a mild hypertension 
and proteinuria are enough to confirm the 
diagnosis here. In the other, urea clearances 
were not obtainable in the follow-up, but mod- 
erate hypertension (190/110), gross proteinu- 
ria, edema, hematuria, and final deathin uremic 
acidosis were taken as proof of renal disease. 


Six of the patients are dead. Five died in 
uremic acidosis, and the sixth of heart failure. 


SUMMARY AND CONCLUSIONS 


1. Renal function has been studied in 599 
cases of toxemia of pregnancy. A control 
group of 119 patients was also studied. The 
tests used were the urea nitrogen /non-protein 
nitrogen, the 2 hour and the fractional excre- 
tion of intravenous phenolsulphonphthalein, 
the Fishberg concentration test, the urea 
clearance, and the urea concentration ratio. 

2. The toxemias were classified as follows: 
eclampsia, 79 cases; pre-eclampsia grade [ 
(mild), 217 cases; pre-eclampsia grade II 
(severe), 20 cases; hypertension, 125; unclassi- 
fied, 67; and Bright’s disease, gr. 

3. The urea nitrogen/non-protein nitrogen, 
the 2 hour, and fractional phenolsulphon- 
phthalein excretion tests are apparently not 
very sensitive, and are influenced by several 
extrarenal factors. They are not of much 
value in differentiating nephritis from so called 
specific toxemia of pregnancy. 

4. The specific gravity test is the most 
sensitive studied. If the specific gravity should 
be as high as 1.022, there is apparently no indi- 
cation for doing the other tests, which would 
all be normal—except for extrarenal factors. 

5. Many patients, even without toxemia, 
will fail to concentrate to 1.022 when salt and 
protein of the diet are restricted. 

6. The urea clearance is the most generally 
applicable of all tests studied. The level in 
normal pregnancy is about the same as out of 
pregnancy. 

7- In eclampsia, pre-eclampsia, and hyper- 
tension the urea clearance does not differ sig- 
nificantly from values observed in normal 
patients. 

8. In Bright’s disease complicated by preg- 
nancy, the clearance is often less than 70 per 
cent. This differentiates renal disease of meas- 
urable degree from specific toxemia of preg- 
nancy. 

9. The urea concentration ratio parallels 
the urea clearance, and at very low urine vol- 
umes is a valuable alternative. 

10. Some contradictory results in the litera- 
ture, especially regarding urea clearance find- 
ings, are discussed. 
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11. A follow-up of patients having urea 
clearances of less than 70 per cent shows that 
the function does not improve. In most cases 
hypertension or proteinuria or both persist. 
Edema and hematuria are often found. There- 
fore, diagnoses of Bright’s disease made on 
toxemic patients showing lowered clearances 
are justified. 

I am greatly indebted to Drs. S. A. Cosgrove, J. F. 
Norton, and E. G. Waters for reading and criticizing the 
manuscript. Most of the patients were on the services of 
these men. The majority of the blood non-protein nitrogen 
determinations were done by Miss P. Brett, while most of 
the phenolsulphonphthalein and concentration tests were 


done by the Misses M. Wolfe and F. Orsato. The attend- 
ing, house, and nursing staff have co-operated throughout. 
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THE BLOOD VOLUME AND HEMOGLOBIN 
AFTER TRANSFUSION 


WILLIAM L. SIBLEY, M.D., and JOHN S. LUNDY, M.D., Rochester, Minnesota 


N an early paper, Boycott and Douglas 
showed that the blood volume of rab- 
bits following transfusion apparently re- 
turned to the pre-transfusion level the 

next day after the transfusion. However, in a 
later work, Boycott and Oakley found that 
when they corrected the figure for blood vol- 
ume there occurred an increase in the blood 
volume of the rabbits that were transfused, 
which was practically equivalent to the cell 
volume of the blood given as a transfusion. 
This indicated that the plasma volume tended 
to remain at a constant level and the changes 
that occurred in the blood volume depended 
on the changes in the cell volume of the host. 
That the plasma volume remains constant 
under varying conditions has been demon- 
strated by Rowntree, Brown, and Roth and 
by Bock. 

Working on rabbits, Boycott and Oakley 
found, also, that the value for total hemoglobin 
was at a lower level than it had been calcu- 
lated to be 24 to 72 hours after transfusion. 
Essentially the same condition was found to 
exist by Krumbhaar and Chanutin who pro- 
duced experimental plethora in animals by 
repeated transfusions. These two groups of 
investigators found that the value for hemo- 
globin after transfusion was never so great as 
it was calculated to have been and that some 
of the hemoglobin was lost from the circulation 
after transfusion. 

It has been demonstrated that reactions to 
blood transfusion produce a deleterious effect 
on the otherwise beneficial effects of blood 
transfusion on the content of hemoglobin in 
the blood of the recipient (9). At the time of 
the study of the effects of reactions on the con- 
centration of hemoglobin of the blood follow- 
ing transfusions, certain data were obtained 
which allowed calculation of blood volume 
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of the recipients of those transfusions. The 
effects of transfusion on the blood volumes of 
the recipients thus were determined. At the 
same time, the changes in the values for total 
hemoglobin were observed. 


METHOD 


All transfusions, in this work, were given by 
the citrate method of Lewisohn, as described 
by Lundy, which is the routine method of 
blood transfusion at the Mayo Clinic. Each 
transfusion consisted of 500 cubic centimeters 
of blood and 110 cubic centimeters of physio- 
logic solution of sodium chloride and sodium 
citrate, making a total of 610 cubic centimeters 
of fluid. The 610 cubic centimeters of blood, 
saline, and citrate were administered in a 
period of 30 minutes at each transfusion. 

All hemoglobin determinations were made 
on the Cenco-Sheard-Sanford “‘photelometer.” 
The technique for determining the value of 
hemoglobin was applied as described by the 
inventors of the photelometer (8). The con- 
centration of hemoglobin of the donors was 
determined at the time that the blood was 
being withdrawn for transfusion. The con- 
centration of hemoglobin of the recipients of 
the transfusions was determined immediately 
before transfusion, 3 minutes after transfusion, 
and, again, at the end of the first, second, 
fourth, sixth, eighth, and tenth days after 
transfusion. 

Data concerning body weight were avail- 
able in 84 cases. Knowledge of body weight 
made it possible to estimate the blood volume 
of these 84 patients, using the figure 82.8 
cubic centimeters of blood per kilogram of 
body weight (the blood volume of 82.8 cubic 
centimeters is the average volume per kilo- 
gram of body weight given by Rowntree, 
Brown and Roth). 

The total volume and the total content of 
hemoglobin of each transfusion being known, 
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TABLE I.—VALUES FOR HEMOGLOBIN AND CHANGES IN BLOOD VOLUME AFTER BLOOD 
TRANSFUSION; NINETY-NINE CONSECUTIVE CASES; GENERAL RUN OF CASES; 
AVERAGE MEAN VALUES 


















































Before After transfusion 

trans- 

fusion 3 minutes 1 day 2 days | 4 days | 6 days | 8 days | 10 days 
Value for hemoglobin, gm. per cent 9.40 10.00 10.70 | 10.90] 10.50] 10.90] 10.30] 10.30 
Increase in value for hemoglobin, gm. per cent ©.60 1.30 1.50 1.10 1.50 ©.90 ©.90 
Increase in total hemoglobin, gm. (calculated) 77.8 77.8 86.6 68.9 86.6 50.2 50.2 
Total hemoglobin, gm. (calculated) 392.9 479.7 479.7 | 479.5 | 461.5 | 479.5 | 443.1 443.1 
Blood volume, c.cm. | 4,167 4,605 4,399 (gain 232 c.cm.) 
it was possible to calculate the approximate Example: 


amount of change in the volume of blood of 
the recipient of such a transfusion. In this 
group of 84 cases, it was found that, in the 
period of 30 minutes required to administer 
each transfusion, approximately 82 cubic cen- 
timeters of fluid disappeared from the circula- 
tion of the recipients of this mixture of 610 
cubic centimeters which included blood, saline 
and citrate. Consequently, for the benefit of 
accuracy, it was necessary to subtract this 
amount of 82 cubic centimeters from the total 
volume of 610 cubic centimeters added with 
each transfusion, because the second determin- 
ation of concentration of hemoglobin was not 
made until all the blood wasrun into the vein of 
the recipient. This means that the blood volume 
of the recipient at the end of the transfusion 
of the 610 cubic centimeters actually was in- 
creased by only 528 cubic centimeters. 

The concentration of hemoglobin at the 
various intervals of observation having been 
determined and the volume of fluid added by 
each transfusion having been established as 
528 cubic centimeters, it was possible to calcu- 
late, in the following manner, the total volume 
of blood of patients being transfused: 


Let x=the blood volume before transfusion 

Let y= the value for total hemoglobin before trans- 
fusion 

Volume X concentration = total amount, 

then 

(x) X concentration = y 

or 

Vv 


— concentration 
and after blood transfusion 


v+gm. hgb. added 


-— =new concentration. 
x+volume of transfusion 





three groups of cases studied. 





concentration hgb. immediately before trans- 
fusion = .094 gm./c. 2m. 

concentration hgb. immediately after transfu- 
sion =.100 gm./c.cm. 

total hgb. added by transfusion=77.8 gm. 

total (corrected) volume of transfusion= 528 
c.cm: 

substituting in the formula: 


bs : 
17 0:004-+ Y= 0.094% 


and 

a: wen ETE ne 100 

x+528 : ” 2 +-ees ™ 
then 

0.094*%+ 77.8=0.100x+ 52.8 
or 

0.006% = 25 

x=416 


7 
Therefore, the blood volume before transfusion 
was 4167 c.cm. 








Again, 
y=0.094x + y=0.094 (4167) 
Y= 392.9 
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Fig. 1. Graphic illustration of comparative results in 
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TABLE II.—VALUES FOR HEMOGLOBIN AND CHANGES IN BLOOD VOLUME AFTER BLOOD 
TRANSFUSION; TWENTY-TWO CASES; REACTIONS TO TRANSFUSION; NO BLEEDING; 


AVERAGE MEAN VALUES 


















































Defers After transfusion 

trans- 

fusion 3 minutes 1day | 2days | 4 days | 6 days | 8 days | ro days 
Value for hemoglobin, gm. per cent 8.44 9.41 9.41 10.04 9.94 10.14 9.53 9.57 
Increase in value for hemoglobin, gm. per cent 0.97 1.36 1.60 1.50 1.70 1.09 z.13 
{Increase in total hemoglobin, gm. (calculated) 04 04 104.8 100.3 109.2 82 83.8 
Total hemoglobin, gm. (calculated) 344.6 | 438.6 438.6 | 449.4 | 444.9 | 453-8 | 426.6 | 428.4 
Blood volume, c.cm. 4,083 4,627 | 4,476 (gain 392 c.cm.) 





Therefore, the value for total hemoglobin before 
transfusion was 392.9 gm. 
The blood volume immediately after transfusion 
was, thus, 
4167+ 528=4797 c.cm. 
and the value for total hemoglobin immediately 
after transfusion was 
392.9+77-8=470.7 gm. 


Thus, having established certain facts about 
the blood volume and the value for the hemo- 
globin of the recipient’s circulating blood, it 
was then a matter of determining changes in 
concentration in order that the changes in 
blood volume in the next 24 hours could be 
calculated, for example: 


Let «=the new blood volume 
(x) X concentration = total amount 
The total amount of hemoglobin= 470.7 gm. 
The new concentration=o0.107 gm./c.cm. 
then, 
(x) X 0.107 =470.7 
%= 4399 
Therefore, the blood volume at the end of 24 
hours was 4,399 cubic centimeters. This repre- 
sents a loss of 306 cubic centimeters of the 
volume of 528 cubic centimeters added by 
transfusion, or a gain of 232 cubic centimeters 
in the total blood volume of the recipient by 
transfusion. This gain represents approxi- 
mately the cell volume of 500 cubic centi- 
meters of blood of the average person. The re- 
sults of these observations and calculations 
are expressed in Tables I, II, and III, and 


Figure 1. 
OBSERVATIONS 


The behavior of the blood volume and 
hemoglobin in a group of 99 persons following 
transfusion of 500 cubic centimeters of citrated 
blood is expressed in Table I. In this table, it 


is seen that the blood volume was calculated 
to be 4,167 cubic centimeters before trans- 
fusion. Twenty-four hours after the transfu- 
sion it was found to be 4,399 cubic centimeters. 
This change represents a gain of 232 cubic 
centimeters in total blood volume, which is 
equivalent to 46.4 per cent of the volume of 
the blood added. This means that the volume 
has increased in an amount exactly equivalent 
to the cell volume contained in 500 cubic centi- 
meters of blood of the average normal person. 
This same table illustrates, also, that the total 
hemoglobin apparently increased by an amount 
equal to that added in the transfusion. This 
gain was maintained for several days and 
dropped off to almost half the amount gained 
by transfusion. This drop is undoubtedly 
owing to bleeding and to reactions following 
transfusion as will be evident on examination 
of Tables II and III. 

Table II depicts the behavior of the hemo- 
globin and the changes in the blood volume 
following transfusion of 500 cubic centimeters 
of citrated blood in a group of 22 persons in 
whom no bleeding was evident, but who did 
have reactions to transfusion. A reaction was 
said to have occurred when the patient had 
chills and elevation of temperature above nor- 
mal to at least 100 degrees F. (37.8 degrees C.) 
or higher. This table illustrates that the blood 
volume had increased 392 cubic centimeters 
by the end of the first day after transfusion. 
This was 70 per cent of the volume of the 
blood added by transfusion. Apriori, we would 
expect this to increase approximately 48 per 
cent of the 500 cubic centimeters volume of 
the blood added by transfusion. The probable 
reason why the blood volume, in this instance, 
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TABLE III.—VALUES FOR HEMOGLOBIN AND CHANGES IN BLOOD VOLUME AFTER BLOOD 
TRANSFUSION; TWENTY-SIX CASES; NO REACTIONS AND NO BLEEDING; 


AVERAGE MEAN VALUES 















































Before After transfusion 
= trans- $= ——— 
fusion 3 minutes 1 day 2days | 4days | 6 days | 8.days | 10 days 
\alue for hemoglobin, gm. per cent 8.75 9.55 10.04 10.43 10.65 10.61 10.75 10.87 
Increase in value for hemoglobin, gm. per cent 0.80 1.29 1.68 1.90 2.06 2.00 2.12 
Increase in total hemoglobin, gm. (calculated) 719.7 79.7 94.2 102.3 108.2 | 106.1 110.6 
Total hemoglobin, gm. (calculated) 293.3 373 373 387.5 | 305.6 | 401.5 | 300.4 403.9 
Blood volume, c.cm. 3,363 3,801 3,715 (gain 352 c.cm.) 








remains at such a high level of increase after 
transfusion is that there were several transfu- 
sions of polycythemic blood having a con- 
centration of hemoglobin of as much as 22.7 
grams per cent. The cell volume was not de- 
termined but it is reasonable to assume that it 
was high for this group. Also, Table IT illus- 
trates that the content of hemoglobin of the 
recipient increased slightly for several days 
above the amount added by transfusion, but 
by the end of the eighth day it had decreased 
to a point below the amount added by the 
transfusion and remained at that level. This 
represents a loss of about 10 per cent of the 
amount of hemoglobin added by transfusion. 

Table III reveals the nature of the changes 
that occurred in the blood volume and in the 
behavior of the content of hemoglobin of the 
blood of the recipients of transfusions who did 
not give evidence of reaction to transfusion or 
signs of bleeding after transfusion. This table 
illustrates that the volume of blood increased 
352 cubic centimeters which is 66 per cent of 
the volume of the blood transfusions. The 
total hemoglobin of the blood of the recipients 
increased in a constant progressive manner 
above the amount added by the transfusions 
for the period of 10 days during which the 
amount and concentration of hemoglobin of 
these patients were followed. At the end of the 
tenth day after transfusion, the value of 
hemoglobin of the recipients in this group had 
increased 40 per cent above the amount added 
by the transfusion. 

Comparing the results in the three tables it 
is seen that the blood volume increased, in 
each instance, to a point approximately equiva- 
lent to the cell volume of the blood added by 
transfusion. Also, these tables illustrate that 


the values of total hemoglobin after transfu- 
sion behaved according to the conditions that 
existed after the transfusion. Thus, it was 
observed that, if bleeding and reactions oc- 
curred after transfusion in the general run of 
cases, the value for hemoglobin increased to 
an amount about equal to that added by the 
transfusion, only to decrease to 65 per cent of 
the amount added by the transfusion at the 
end of the eighth day. If reactions occurred 
after transfusion and bleeding did not occur, 
the total hemoglobin increased above the 
amount added by transfusion until the eighth 
day, at which time it decreased to 89 per cent 
of the amount added by transfusion. If both 
reaction and bleeding did not occur, the total 
hemoglobin increased progressively until the 
tenth day, at which time it was 4o per cent 
above the amount added by transfusion. Also, 
the increase in total hemoglobin of the group 
of patients who had no reactions was 50 per 
cent more than the increase shown on the 
tenth day by the patients who had reactions. 
(For comparison. see Figure 1.) 


SUMMARY 


The method of calculating blood volume 
has been explained and examples have been 
included. 

It was found that, among human beings 
who have secondary anemia, ‘the blood volume 
increased in an amount approximately equiva- 
lent to the cell volume of the blood added by 
transfusion. 

Among human beings who have secondary 
anemia, the total hemoglobin after transfusion 
apparently increases above the amount added 
by transfusion during the 10 day period fol- 
lowing blood transfusion, provided that there 
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has been neither reaction to transfusion nor 
evidence of bleeding after transfusion. 

Reactions occurring after transfusion tend 
to reduce the total hemoglobin added by trans- 
fusion, so that, at the end of 10 days, the total 
hemoglobin is but 90 per cent of the amount 
added by transfusion. This figure at the end 
of the tenth day is only 50 per cent as great as 
that of the patients who did not have reactions. 

These observations uphold the conception 
that the plasma volume tends to maintain a 
constant level and that changes in blood vol- 
ume are brought about by changes in the cell 
volume only. 
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CLINICAL 


SURGERY 


FROM ST. MARY’S HOSPITAL, LONDON 


THE TECHNIQUE OF GASTRODUODENECTOMY 


CHARLES A, PANNETT, B.Sc., M.D., F.R.C.S., London, England 


N the surgery of simple ulcer of the stomach 
or duodenum one fact stands out starkly 
clear. If the ulcer together with a consid- 
erable area of the pyloric end of the stomach 

including the sphincter be removed, the physio- 
logical conditions prevailing in the stomach are 
so altered that a recurrence of the ulceration, 
while it is not unknown, is extremely unlikely to 
happen. In the surgical unit at St. Mary’s Hos- 
pital, London, this principle is adhered to when- 
ever possible. The restitution of the alimentary 
canal is effected by implanting the stomach later- 
ally into the upper part of the jejunum brought 
up in front of the splenic flexure of the colon 
which lies very deeply in the abdomen (Fig. 1). 
Axial union of the stomach to the duodenum has 
been carried out 42 times in the case of duodenal 
ulcer with 3 deaths (7 per cent) and 28 times in 
the case of gastric ulcer with 1 death (3.6 per 
cent). This method of restoration is attractive 
from a physiological point of view, but the con- 
valescence is not so smooth, being sometimes dis- 
turbed by temporary acute dilatation of the stom- 
ach, and occasionally there is a little subsequent 
digestive discomfort which may, perhaps, be re- 
lated to the loss of mobility of the organ due to 
the small remaining segment being sutured to 
the fixed duodenal stump. Hence lateral im- 
plantation into the jejunum has become the 
standard method. In 116 gastroduodenectomies 
done in this way for duodenal ulcer only 1 death 
occurred (0.86 per cent). It was due to an injury 
to the pancreas. In 66 resections for gastric ulcer 
the mortality has unfortunately been high, 4 
deaths (6 per cent). One of these occurred 4 
months after the operation from a lung abscess. 
One was due to peritonitis from a leak at the 
suture line, one to peritonitis with intact suture 
line, and another to hemorrhage from a vessel in 
the cut end of the stomach. The operation has 
been carried out on weakly, wasted, often anemic 
individuals and sometimes after 60 years of age. 


THE OPERATION FOR DUODENAL ULCER 


The abdomen is opened by a right paramedian 
incision, extending from the neighborhood of the 
ensiform cartilage to the right of the umbilicus. 
The rectus muscle is retracted laterally to gain 
access to the peritoneum. 

The duodenum is inspected to determine 
whether or not excision is possible. Very large 
ulcers surrounded by massive callous inflamma- 
tory tissue which extends so far down the duo- 
denum that the surgeon feels he cannot reach 
normal intestine for suture are best left alone and 
treated by gastrojejunostomy. However, if, by 
careful dissection, the duodenum is freed from 
adhesions to the gall bladder and other neighbor- 
ing parts, and particularly if the layer of new- 
formed tissue over the descending part of the 
duodenum, so often present, be removed, it will 
often be found possible to excise ulcers which at 





Fig. 1. Method of restoring continuity of alimentary 
canal. 
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Fig. 2. Method of ligating vessels at the greater curvature of the stomach. This 
and subsequent diagrams are drawn from the viewpoint of the surgeon standing to 


the right of the patient. 


first sight look quite unresectable. Next, at 
about the middle of the greater curvature of the 
stomach below the gastro-epiploic artery, an 
aperture is torn in the thin omentum so that the 
lesser sac is penetrated and the posterior aspect 
of the duodenum can be examined. There is usu- 
ally an ulcer here. The extent of invasion of the 
pancreas is estimated. This preliminary review 
having shown that resection can be carried out, 
the vessels of the greater curvature are ligated 
between the stomach and the gastro-epiploic 
artery. The manner of doing this is shown in 
Figure 2. Fine No. oo catgut is used for these 
ligatures. A length of about 2 inches of the greater 
curvature is thus bared at about 114 inches from 
the pylorus. In a difficult case a similar short 
length of the lesser curve is ligated off from the 
gastrohepatic omentum. Two large clamps are 
then placed across the stomach in this area and 
the organ cut across between them (Fig. 3). This 
procedure allows of easier access to the posterior 


Duodenum with ulcer Colon 


Fig. 3. Line of section of stomach in order to facilitate 
access to a posterior duodenal ulcer. 


aspect of the duodenum and greatly facilitates 
the removal. Now, little by little, the lower and 
upper borders of the duodenum are freed to a 
point distal to the ulcer. Every small vessel must 
be seen and divided between clamps as it is met. 
The really difficult part of the operation is on the 
pancreatic side. Many small vessels come off the 
pancreaticoduodenal artery which runs in the 
groove between the pancreas and duodenum. The 
field must be kept bloodless if possible. Cicatriza- 
tion may bring the common bile duct in close 
proximity to the duodenum at its upper border. 
It is in danger of injury here. In order to avoid 
damage to the pancreas, which may be fatal, or 
to the common bile duct, the dissection must be 
kept close to the duodenal wall. Figure 4 repre- 
sents the dissection completed. If the ulcer has 
penetrated into the pancreas the base of the ulcer 
must be left on this viscus untouched. During 
the dissection the margin of the duodenal wall 
will be separated from the pancreas and the 
cavity of the duodenum opened into. It is some- 
times rather tedious to find the right layer of 
separation beyond the ulcer base, but it can 
nearly always be done (Fig. 5). A narrow clamp 
is then placed just beyond the ulcer and the dis- 
eased part of the duodenum removed by the 
cautery (Fig. 6). The duodenal stump is closed by 
two layers of sutures as shown in Figures 7 and 8. 
Occasionally a reinforcing stitch may be necessary 
but the omentum is rarely sewed over it., A duo- 
denal fistula has never occurred in this series. On 
two occasions it seemed almost impossible to ar- 
rive at normal duodenal wall beyond the distal 
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Fig. 4. The duodenum has been dissected free beyond the ulcer. 


edge of an ulcer penetrating the pancreas. In 
both cases the anterior duodenal wall was folded 
in and sutured down over the ulcer, the stitches 
going through the fibrous tissue round the margin 
of the ulcer. The whole ulcer base was buried in 
this way and peritoneal surfaces brought into con- 
tact with each other. It is dangerous to pass 
sutures through normal pancreatic tissue, but 
safe to insert them through the fibrosed destroyed 


pancreatic tissue immediately surrounding the 


ulcer. Once, by mistake, in a very extensive 
ulcer, the common pancreatic and bile duct was 
cut right across. The cut surface of the gland with 
the open duct was successfully implanted into 
the open end of the duodenum. 

The surgeon now returns to the proximal part 
of the stomach and ligates the vessels along the 
greater and lesser curvatures until he deems a 
sufficient length has been denuded. It is not pos- 
sible to estimate accurately the proportion of the 
stomach removed: the area taken away varies. In 
length it amounts to 4 or 5 inches approximately 
and depends upon the amount of dilatation of 
the stomach which may have taken place. When 
a sufficient area has been devascularized the first 
part of the jejunum is drawn up from below the 
colon and fixed by traction sutures transversely 
across the posterior aspect of the stomach, the 
proximal end of the loop being attached to the 
greater curvature. The two viscera are joined to- 
gether by a thin catgut, running seromuscular 
suture. About 4 or 5 inches of jejunum should exist 
between the duodenojejunal flexure and the 
greater curvature of the stomach.‘ Two narrow 
clamps are then placed upon the stomach, from 


the upper and lower borders (Fig. 9). The clamp 
on the greater curvature must be placed in position 
first because the length of its blades corresponds 
to the length of the slot in the fenestrated clamp, 
namely 2% inches. This length is that which has 
been found to make a suitable communication be- 
tween the stomach and jejunum. The stomach be- 
yond the clamps is removed by cautery. After a 
tiny opening is cut in the jejunum one blade of 
the fenestrated clamp is introduced into its lumen 
and the junction completed by the cautery tech- 
nique already described. Figures 9, 10, and 11 
show how the stitching is carried out and how the 


Fig. 5. In dissecting free the duodenum the base of a 
penetrating ulcer has been left on the pancreas. 
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Fenestrated clame 


Fig. 9. 


Traction stitch 


Fig. 11. 


Fig. 6. The affected segment of the duodenum is sev- 
ered by cautery. 

Fig. 7. First infolding seromuscular stitch. 

Fig. 8. The closure is completed by invaginating the 
duodenum still farther the end of the same stitch being 
used. 

Fig. 9. A sufficient length of stomach has been freed. 
The jejunum has been sutured to the stomach. The special 
clamps have been applied to the stomach and the fenes- 


part of the stomach grasped by the clamp on the 
lesser curvature is closed. The method of inserting 
the seromuscular suture shown in Figure 12 is im- 
portant. It will be noted that the unopened 
jejunum is sutured to the stomach distal to the 
anastomosis. If this is not done obstructive kink- 
ing might occur at the extremity of the communi- 
cating opening; for where this is, all the circularly 
running muscle fibers are divided so that a pro- 
pulsive peristaltic wave cannot take place. But 
in the procedure described, any kinking at the 
lesser curvature is obliterated by the stream of 
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trated clamp to the jejunum. The stomach is being cut 
away with the cautery and the opening into the jejunum 
is being made with the same instrument. 

Fig. 10. The posterior through-and-through suture. 

Fig. 11. The anterior through-and-through suture has 
been inserted and is being carried on to close the redundant 
opening in the stomach. 

Fig. 12. The through-and-through suture is being buried 
by a seromuscular stitch. 


chyme forced along by the intact jejunum between 
the anastomotic opening and the lesser curvature 
of the stomach. The abdomen is then closed. 


THE OPERATION FOR GASTRIC ULCER 


The operation is carried out on the same prin- 
ciples. As the duodenum is cut across immedi- 
ately distal to the pyloric sphincter it is not neces- 
sary to cut the pyloric part of the stomach across 
to get access for a difficult dissection. The diffi- 
culties in gastric resection are due to the ulcer 
penetrating into the pancreas and the great thick- 
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Rim of ulcer cut 


Base of ulcer 
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Fig. 13. 


Fig. 13 left. Diagram to show how a Hepes ane 


posterior penetrating gastric ulcer is sepa- 
rated from the pancreas leaving its base 
untouched. 

Fig. 14. Line of section of the stomach 
in the treatment of ulcers situated high in 
the viscus. 


ening of the lesser omentum. In order to be able 
to resect, it must be possible, after opening into 
the lesser sac as described, to get the finger round 
the proximal boundary of the ulcer where it is 
adherent to the pancreas. The vessels on the 
greater Curvature are ligated in the usual manner. 
On the lesser curvature great care must be taken. 
The tissue is very hard; often the individual 
vessels cannot be seen. Ligation should be done 
in small sections and always the thinnest catgut 
serviceable used because thin ligatures have less 
tendency to slip. 

As soon as possible the stomach is turned over 
to the left. When the ulcer penetrates the pan- 
creas its rim must be separated from this organ 
leaving the base untouched. This separation can 
usually be done avascularly by blunt force (Fig. 
13). When the stomach has been sufficiently sepa- 
rated the clamps are applied to it proximal to the 
ulcer and the anastomosis effected as already de- 
scribed. Should the ulcer be so high that placing 
the clamps in this fashion would seem to lead to 
the sacrifice of an unnecessary amount of stom- 
ach, a gutter resection should be done. This is 
carried out as suggested in Figure 14. The clamp 
shown is a Moynihan cholecystectomy clamp. In 
these high ulcers the curved part of the incision 
in the stomach near the lesser curvature should 
be sewed up in two layers before the anastomosis 
is made with the straight part of the incision. 
Otherwise when the main bulk of the stomach has 
been cut off the upper part of the incision in the 
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stomach recedes into the abdominal cavity and 
becomes very inaccessible. 

Finally for very high ulcers on the posterior 
wall of the stomach near the esophagus another 
procedure may be adopted. The ulcer itself is ex- 
cised with the cautery and the hole in the stomach 
is carefully sutured. The stomach is then anas- 
tomosed with the jejunum along a line running 
distal to the ulcer. I have never performed a 
complete gastrectomy for simple ulcer of the 
stomach and do not consider it justifiable. 

During these operations the ordinary precau- 
tions against spreading infection, nameiy the iso- 
lation of the operative area by saline soaked 
packs, is adopted. The contents of the stomach 
and duodenum, as a rule, have very little infective 
power. However, one death already referred to 
took place from septic peritonitis, though the 
postmortem examination showed there had been 
no technical error, and the anastomosis was water- 
tight. : 

After a trial of splanchnic combined with local, 
and with spinal anesthesia, these methods have 
been discarded as less satisfactory than general 
anesthesia with gas and ether. Recently a few 
patients have been operated upon under cyclo- 
propane anesthesia. The results have been very 
promising. The patients do not have any solid 
food until the eighth day. Six weeks after leaving 
the hospital they are allowed to eat any food but 
warned that, for a year, their meals must be 
small, though they may be frequent. 





RADICAL TREATMENT OF INTRACTABLE PRURITUS ANI 


SYLVAN D. MANHEIM, M.D., and LEONARD J. DRUCKERMAN, M.D., 
New York, New York 


ERTAIN cases of intractable pruritus 
ani resist all the commonly employed 
forms of therapeusis. These cases 
usually have run the gamut of salves, 

lotions, injections, x-ray treatments, fulguration, 
and anything that any physician or any layman 
may have suggested. In desperation, patients so 
afflicted go from one physician to another, hoping 
against hope, that someone may have a remedy 
for this non-malignant but most incapacitating 
and nerve racking disease. At this stage, the 
perianal skin has undergone such advanced 
changes as to make it unrecognizable. Grossly 
and microscopically, malignant degeneration 
seems inevitable. These changes are due to the 
disease itself, to the constant scratching and 
irritation and to the various forms of therapy 
employed, particularly the sclerosing injections 
and the x-ray treatments. Radical curative 


therapy at this time is imperative. 

In the armamentarium of the proctologist, 
there is no rational therapy for this type of case. 
The injection of oil soluble local anesthetics or 


alcohol does not eradicate the disease except in 
the event of widespread necrosis. The Ball opera- 
tion and its various modifications attempt to 
deprive the part of sensation but fail to eradicate 
the diseased areas, and give but temporary relief. 

The operation which we employed and which 
we will describe was used without knowledge of 
any like procedure having been performed before. 
Because of the good results obtained as evidenced 
in our follow-up, it was decided to report these 
cases. A search of the literature at this time re-~ 
vealed that somewhat similar procedures had been 
done about 40 years ago. 

In 1898 Mathews (2) reported to the Louisville 
Surgical Society a case of severe pruritus ani 
treated by removal of the perianal skin. He ex- 
cised the perianal skin and allowed the wound to 
heal by granulation. Later in his text book (3) he 
reported a somewhat different technique. After 
dissecting the skin free from the subcutaneous 
tissue he left it attached to the mucous membrane, 
split it into three sections, and tied ligatures at the 
base of each. These were left to slough off, and 
the wound was allowed to granulate. 


From the Rectal Clinic and Surgical Service of Dr. Ralph 
Colp, Mt. Sinai Hospital, New York City. 


In 1901 Hamilton independently described a 
somewhat similar operation. He made a circular 
incision at about the mucocutaneous junction, 
then an encompassing elliptical incision beyond 
the diseased area. The entire perianal skin be- 
tween the two incisions was excised. The remain- 
ing skin was mobilized and then brought together 
anteriorly and posteriorly to the anus by several 
sutures. The mucous membrane was then sutured 
to the skin margins. 

Montague states that surgeons did not take 
kindly to these methods because of the prolonged 
convalescence, severe postoperative pain, and the 
possible interference with sphincteric control. 
Apparently because of the fear of these distressing 
features the operation fell into disrepute and little 
has been heard about this method of treatment 
since. 

When recently we were confronted with 3 cases 
of severe, intractable pruritus ani, accompanied 
by advanced skin changes, we decided to attempt 
a complete excision of all the diseased tissues. 
The technique of the operation which we devised 
for this purpose is as follows: The sphincter is 
gently dilated, not divulsed. The entire affected 
area is circumscribed by a circular incision which 
usually is at a radial distance of 2 to 3 inches from 
the anal margin (Fig. 1). The incision is carried 
down through the entire thickness of the skin 
until normal subcutaneous fat is encountered. 
The dissection is then continued in the sub- 
cutaneous tissue up to the mucocutaneous junc- 
tion. In so doing, the fibers of the corrugator 
cutis ani muscles are severed, and the sybcutane- 
ous portion of the external sphincter muscle is 
carefully exposed and protected (Fig. 2). The 
cone shaped area of the skin is then split anteriorly 
and posteriorly (Fig. 3) in order to facilitate the 
subsequent section at the mucocutaneous junc- 
tion, which is performed after clamps are placed 
on the mucous membrane to prevent retraction 
(Fig. 4). The gluteal skin is mobilized for a dis- 
tance of 1 to 2 inches. All bleeding points are 
carefully controlled. Four silk mattress sutures 
are placed between the mucous membrane and 
the skin edges at equidistant points anteriorly, 
posteriorly, and laterally. Interrupted silk su- 
tures are used to complete the approximation 
(Fig. 5). A small piece of vaseline gauze is in- 
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Fig. t. Line of incision. 


Fig. 3. Splitting of the cone-shaped area of skin. 


serted into the newly constructed anal canal, and 
the entire operative area is covered with vaseline 
gauze. 

The results were most gratifying. Pruritus dis- 
appeared immediately after operation. Sur- 
prisingly little pain was present throughout the 
convalescence. The average period of hospitaliza- 
tion was only 11 days. The sutures, which were 
employed largely to prevent undue upward re- 
traction of the mucous membrane and outward 
retraction of the skin, usually cut through be- 
tween the fifth and eighth day, and moderate 
separation of the skin and mucous membrane oc- 
curred. This allowed the mucosa to retract to a 
ievel approximating the previous mucocutaneous 
junction. The intervening space filled in with 
granulation tissue and subsequently epithelialized. 
Complete healing occurred in from 6 to 1o weeks 


Method of dissection. 


Fig. 4. Clamps placed on mucous membrane to prevent 


retraction. 


&- 5- 


Interrupted silk sutures complete approximation. 
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after operation. Stricture was not encountered. 
In 1 case there was a slight narrowing which 
promptly responded to two digital dilatations. 
Temporary incontinence was observed in 2 of the 
3 cases. This lasted less than 2 weeks and good 
sphincteric tone gradually returned, as could be 
demonstrated by marked contraction of the 
sphincter upon irritation of the new perianal skin. 

In addition to the fact that the patients were 
overjoyed with the complete cure effected by this 
procedure, their general condition improved 
remarkably. 


CASE REPORTS 


Case 1. H.F. (Hospital No. 391427), a 63 year old man, 
was admitted to the rectal clinic, December, 1935, com- 
plaining of intense itching in and about the anus for the 
past 15 years. During this period he had at first tried many 
conservative methods of treatment, but finally in May, 
1932, he was admitted to another hospital where an anal 
operation was performed. Communication with this hos- 
pital revealed that the operation consisted of “excision of 
redundant anal tissue.” Relief from the pruritus was very 
short lived and after again attempting various forms of 
non-operative therapy he was re-admitted to the same 
hospital in May, 1935. This time a hemorrhoidectomy was 
performed. The symptoms became so severe shortly after 
this that the patient could not sleep, was in constant pain, 
and began to lose weight very rapidly. 

Physical examination disclosed an elderly male in 
apparent discomfort. General examination was essentially 
negative. There was no evidence of fungus infection of the 
feet. 

Proctologic inspection disclosed a cauliflower-like growth 
surrounding the entire anus and extending outward for a 
distance of 2 inches from the anal margin. The skin was 
hypertrophic, gray white in color, and markedly thickened 
and indurated. Numerous ulcerations were present, as well 
as polyp-like nodules. Beyond this area the skin was 
reddened, thickened, and excoriated. Palpation revealed 
marked anal spasm but otherwise the region was negative. 
Anoscopy showed the anal canal to be normal in appear- 
ance. Small internal hemorrhoids were noted but no 
hypertrophied papille or enlarged crypts. Sigmoidoscopy 
with the instrument passed full length, revealed the mucosa 
normal in appearance throughout. 

The stool was brown in color and of normal consistency, 
reaction acid, and no blood, ova, or parasites were found. 

The blood Wassermann was negative, the blood sugar 
was 100 milligrams per 100 cubic centimeters, the blood 
urea was 10 milligrams per 100 cubic centimeters. Hemo- 
globin was 82 per cent; white blood cells 6800, of which 65 
per cent were polynuclears, 29 per cent lymphocytes, 3 per 
cent monocytes and 3 per cent eosinophiles. The urine 
was negative. 

Biopsy of the perianal skin was performed. The patho- 
logical report was “ fibro-epithelial polyp with conspicuous 
acanthosis and inflammation. Please watch patient.”” The 
patient was then referred to the radiotherapy department 
for consultation. The opinion rendered was “Radiation is 
not indicated in a condition of this kind. Advise wide 
surgical removal because this is undoubtedly a precancerous 
condition.” 

In March, 1936, the patient was admitted to the surgical 
service for radical operation, which was performed as 
described above by Dr. Ralph Colp. 
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Pathologic report—macroscopic examination: “Speci 
men consists of a resected anus and perianal tissue. Th« 
skin and subcutaneous tissue about the anus is roughly ova] 
in shape and measures approximately 8.5 by 6 centimeters 
The perianal skin appears thickened, coarse, with severa! 
irregular folds which are quite firm. Here and there ar 
small irregular ulcerations approximately 3 by 2 millimeter: 
in diameter. Partially encircling the anus, a short distanc« 
from it, is a shallow ulcerated area, the base of which is 
covered by granulation tissue. It measures 3 centimeters by 
¥% centimeter. No unusual features are noted in the sub 
cutaneous tissue.” 

Microscopic examination was reported: ‘‘Acanthosis and 
chronic non-specific inflammation with ulceration. N« 
evidence of tumor.” 

The postoperative course was uneventful. About the 
sixth day the sutures cut through and were removed 
Treatment then consisted of frequent hot baths and wet 
dressings. The patient was discharged on the ninth day 
and further dressings were done at the clinic. The wound 
healed by granulation and was completely epithelialized in 
5 weeks. For the first 2 weeks there was some incontinence 
of liquid feces but as healing progressed he regained com- 
plete control. He was last seen on January 5, 1938, at 
which time he reported that he had been completely free 
from pruritus since operation 22 months before. The new 
perianal skin appeared soft and normal in texture. Control 
was perfect and there was no stricture. There was however 
a slight eversion of mucosa on one side. Digital examina- 
tion revealed good sphincteric tone. The general physical 
examination, however, was even more satisfactory. His 
entire appearance was altered. He had been transformed 
from a harassed, gaunt, chronically sick old man into a 
cheerful, pleasant personality. 


The indications for radical surgical therapy in 
this case were very definite; 15 years of severe 


itching and pain, a skin lesion that was becoming 
progressively worse, showing no tendency at any 
time to regress, a pathological report that implied 
danger of malignancy and a clinical appearance 
that caused both the surgeon and the radio- 
therapist to feel certain of its malignant po- 
tentialities. 


CasE 2. H.I. (Hospital No. 398976), a 28 year old 
German chef, was admitted to the rectal clinic on Sep- 
tember 18, 1936, complaining of itching, pain, and lumps 
about the anus. His illness had started to months prior 
to admission with the appearance of several small warty 
growths in the perianal region. These had increased 
rapidly in size and number, and were associated with 
severe pain and intense itching. He had been treated in 
two clinics where fulguration and partial excision had been 
performed, but the relief had been of very short duration. 
After a few weeks the growths recurred and grew rapidly 
again. He then received several x-ray treatments with but 
slight improvement. The patient had noticed that after 
the temporary improvement which followed the fulgura- 
tion, excision, and x-ray treatments, the growths tended to 
recur with greater rapidity and the sumptoms of pain and 
itching became more intense. His symptoms became so 
severe that he was unable to sleep, he could not continue 
his occupation, his appetite failed, and he lost 20 pounds in 
weight. Several weeks before admission he observed the 
appearance of a number of growths on the shaft and glans 
of the penis. 

Inquiry into his past history disclosed a traumatic 
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}.emothorax 12 years ago and pneumonia 7 years ago. 
Shortly after he recovered from the pneumonia, he became 
injected with gonorrhea and syphilis. The gonorrheal in- 
fe tion cleared up rapidly; the luetic infection had been 
treated with bismuth and intravenous arsenicals. The 
exact number of injections was not known. The last treat- 
nent had been given 1 year ago. Blood and spinal fluid 
\\ assermann tests done during the past year were negative. 

General physical examination was negative except for 
the local condition. 

Proctological examination: The entire perianal area for 
a distance of 2 to 3 inches from the mucocutaneous junction 
was covered with numerous large and small condylomas. A 
few of these appeared roughened and hornified. The skin 
was quite red, markedly thickened, indurated, and tender. 
There were innumerable scratch marks. 

Digital examination: In the anal canal were felt a 
number of small hard warty growths similar to those seen 
on the perianal skin. 

\noscopy revealed the rectal mucosa to be normal! in 
appearance; there was no evidence of proctitis or infected 
crypts. In the anal canal, distal to the mucocutaneous 
junction, were seen several condylomas, similar in appear- 
ance but smaller in size than those on the perianal skin. 

Sigmoidoscopy with the instrument passed full length 
showed no abnormality. 

Examination of the genitalia revealed several small 
condylomas on the glans and shaft of the penis. 

The blood Wassermann was negative. Rectal smears for 
gonorrhea were negative. The Frei test was negative. The 
urine was negative. One of the condylomas was removed 
and pathological sections were made. The report verified 
the clinical diagnosis of condyloma. 

The patient was desperate and begged for any method of 
treatment, however radical, which would give immediate 
and lasting relief. It was felt that conservative methods 
had been unsuccessful and that radical surgery was 
indicated. Accordingly, the patient was admitted to the 
surgical service and was operated upon on September 30, 
1936 by Dr. Amiel Glass. 

After operation, the patient did very well. Most of the 
sutures cut through on the sixth and seventh days and 
separation occurred between the skin and the mucous mem- 
brane. This area rapidly became filled with healthy 
granulation tissue. He was discharged on the fifteenth day 
after operation. Curiously enough, at the time he left the 
hospital, it was noticed that the condylomas of the penis 
had completely disappeared, although they had received 
no local treatment. 

Six weeks after operation, the wound was completely 
healed, and the patient felt well. Bowel movements were 
normal and sphincter control was perfect. 

The patient was last seen in January, 1937, at which time 
the anus appeared normal except for slight narrowing of the 
anal orifice. This required only two digital dilatations. 
Shortly after this, the patient moved to another city be- 
cause employment was available there. He was last heard 
from about one year after operation when he communicated 
with his family physician and informed him that he was 
entirely symptom free and normal in every respect. 

The indications for radical surgical therapy in this case 
were very definite: continuous intense pruritus and severe 
pain for 10 months, quick recurrence of the lesions after 
surgical removal and electrodessication, and failure to ob- 
t:in any relief by x-ray or any other form of treatment. 

Case 3. L.R. (Hospital No. 414601), a 45 year old 
physician, was first seen by one of us (S.D.M.) in May, 
1937. His history dated back to 1925 at which time he had 
| few small perianal warts treated by fulguration. As a 
r-sult of this procedure he sustained burns of the perianal 
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skin which healed very slowly. Pruritus first set in at this 
time. The itching became progressively worse and was 
associated with painful fissures. Many forms of local 
palliative therapy were employed without relief. In 1928, 
after suffering intensely for 3 years, he was seen by a 
dermatologist who instituted x-ray therapy. The patient 
secured moderate relief for about 2 months, but then re- 
lapsed and the pruritus and pain became worse than ever. 
During the next several years he was treated by many 
physicians and many types of treatment were used. In 
1932, he had a series of injections of oil soluble anesthetics. 
Multiple abscesses developed following this, and new ones 
continued to appear during the next 6 months. X-ray 
treatments were again given, but this time failed to afford 
even temporary relief. The patient could not sleep without 
the use of large doses of sedatives and even then spent many 
sleepless nights. He was constantly in misery, his general 
health was rapidly failing, and he could not attend to his 
work. His mental state was such that he was prepared to 
undergo any procedure rather than continue life as it was. 

General physical examination was essentially negative. 

Proctologic examination: The perianal skin for a dis- 
tance of 2 inches from the anal margins appeared markedly 
thickened and hypertrophic, and was thrown into edem- 
atous folds. Between these folds were deep ragged in- 
fected fissures. The skin immediately adjacent to the anal 
margins appeared “‘parboiled”’ and felt quite hard, whereas 
the more distant skin appeared erythematous and felt 
indurated. 

Digital examination: The ampulla of the rectum and the 
upper end of the anal canal were normal. The distal portion 
of the anal canal was tender and indurated. 

Anoscopy revealed a few small internal hemorrhoids. No 
crypts or hypertrophied papillz were found. The pectinate 
line was completely obliterated by the pathological process 
which extended up to it. 

Sigmoidoscopy with instrument passed full length re- 
vealed no abnormalities. Skin scrapings were negative for 
fungi. Urinalysis was negative. 

During the ensuing 4 months the patient was treated 
with bland ointments of many varieties and with an 
autogenous vaccine made from one of the many perianal 
abscesses which he developed during this period. The con- 
dition became progressively worse, both subjectively and 
objectively, and in September, 1937, he agreed, in despera- 
tion, to submit to radical surgery. He was admitted to the 
Private Pavilion of the Mt. Sinai Hospital, and operated 
upon on September 27, 1937, by one of us (S.D.M.). The 
procedure described was employed. 

Pathologic report: ‘Specimen consists of two portions 
of skin of similar size measuring 8 by 4.5 centimeters in the 
greatest diameter. The epithelial surface is somewhat 
puckered in areas and also shows an irregular yellowish 
pink firm thickening. The subcutaneous tissue is slightly 
hemorrhagic.” 

Microscopic examination report was: “‘Hyperkeratosis 
with chronic inflammation.” 

The postoperative course wag remarkably smooth. There 
was practically no pain until the fifth day when the sutures 
cut through. Upon removal of the sutures, this slight dis- 
comfort disappeared. Healthy granulations appeared 
where the skin and mucous membrane had separated. The 
patient was discharged on the eighth postoperative day and 
started to resume practice on the tenth day. During the 
first 2 weeks after operation, sphincteric control was not 
perfect, but as healing progressed, normal sphincter func- 
tion returned. The wound was completely healed 5 weeks 
after operation. The new skin appeared normal, sphincter 
tone was good, there was no narrowing of the anal orifice, 
and the patient was completely free from pruritus and pain. 
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He was last seen 4 months after operation. He had 
gained 20 pounds, was working harder than ever, and had 
been sleeping well without the use of sedatives. There were 
no rectal complaints. 

The indications for radical surgical therapy in 
this case were also very definite: A 12 year 
history of intractable pruritus and pain, an in- 
tolerable existence, failure to obtain relief for even 
short periods with any form of therapy, and a 
clinical appearance that gave the impression of 
possible malignant degeneration. 


SUMMARY 


1. Three cases of long standing, severe pruritus 
ani with extreme skin changes have been pre- 
sented. 

All 3 patients had been treated by the usual 
accepted methods with no lasting relief. 

2. A radical operation which has been utilized 
in an attempt to cure these patients permanently 
has been described. 

3. Results have been uniformly satisfactory, 
all three patients having been completely relieved 


of their pruritus for the first time since its onse:. 
They have been followed and have remained we | 
for periods varying from 4 to 22 months after 
operation. 

4. Contrary to general belief, this type ci 
operation is not followed by long convalescenc«, 
severe postoperative pain, stricture, or sphincteric 
incontinence. 

5. This method is not advocated for the trea:- 
ment of the usual case of pruritus ani. It is in- 
tended only for cases of iong standing, intractable 
pruritus ani, particularly those with pronounce: 
and possibly premalignant skin changes. 
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CARCINOMA OF THE MAJOR VESTIBULAR 





(BARTHOLIN) GLAND 


S. MILTON RABSON, M.D., and L. H. 


ALIGNANT disease of Bartholin’s or 
the major vestibular gland, is rare 
and not often considered in the differ- 
ential diagnosis of diseases of that 

organ. Usually the diagnosis is made only at 
operation when the pre-operative diagnosis of cyst 
orabscessis upset by the finding of a solid neoplasm. 
Here, as elsewhere in the body, careful observation 
of the patient and timely surgical intervention, 
together with the laboratory examination of the 
excised material, offer the only hope of recovery. 


EMBRYOLOGY AND NORMAL ANATOMY OF 
BARTHOLIN’S GLAND 


Huguier was the first to describe extensively 
the gross anatomy of the major vestibular gland. 
The microscopic picture, begun by Langerhans, 
was not elaborated until the present century when 
Jambon and Chaboux, as well as Cullen in this 
country, carefully studied series of specimens from 
various age groups. Schroeder’s résumé of the 
embryology and anatomy is the most concise yet 
published, and completes the material upon which 
this study is based. 

The major vestibular gland is the homologue 
of the bulbo-urethral gland of Cowper in the male 
but develops later. Schaffer, in his textbook, re- 
fers the reader to the description of Cowper’s 
gland in discussing Bartholin’s gland. The un- 
equal development of the glands, beginning about 
the third fetal month, as soon as there is external 
sex differentiation, starts in the vestibular epithe- 
lium of the urogenital sinus. The latter is very 
definitely developed in the embryo at the end of 
thefourth month. Differentiationis virtually com- 
plete by birth. At birth, tubules of a single layer of 
pale cuboidal cells, staining with muci-carmine, lie 
in an interstitium, at the periphery of which are 
other tubules of darker smaller muci-carmine-nega- 
tive cells. 

Smaller ducts are formed of multilayered ep- 
ithelium, cuboidal for the most part, and cylin- 
drical directly on the lumen. The excretory duct 
has, according to Schroeder, a multilayered epithe- 
lium similar to transitional epithelium with squa- 
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mous cells basally and columnar superficially. The 
gland diminishes in size between 9 and 12 years 
and then definitely increases at puberty, to de- 
crease and atrophy in senility. 

The bilateral gland lies on the urogenital dia- 
phragm surrounded by the vascular vestibular 
bulb, and is separated from the vagina by perineal 
soft tissues and the vaginal sphincter bundles. The 
gross measurements ere given as 11 to 15 milli- 
meters in length and o.5—3.0 millimeters in width. 
In more than three-quarters of a series of cases 
the chief excretory ducts lie within 1 to 2 milli- 
meters of the border of the labium minor, with a 
lumen of 1 millimeter and a length of 1 centimeter 
(Schroeder). This duct opens into the vestibule 
just below the outer border of the hymen. 

Cullen compared the gland to an unevenly de- 
veloped bunch of grapes, with the main duct com- 
pared to the stem, the secondary and terminal 
ducts or excretory canals to the branches, and 
the lobules to the fruit. In the adult, the pale 
columnar cells of the gland alveoli have small 
deep-staining nuclei and pale cytoplasm staining 
variably with muci-carmine. These cells rest on a 
membrana propria of the surrounding connective 
tissue which is highly vascular with much elastica 
and less smooth muscle. The gland terminal ducts 
or excretory canals, lined by one to several layers 
of cuboidal to columnar cells, unite in an ampulla 
lined by columnar epithelium, and here the true 
excretory or main duct begins. As it enlarges, the 
main duct is lined by flattened transitional or 
squamous epithelium and by vestibular squamous 
epithelium in its outer portion. The gland has 
been characterized by some as acinar and by others 
as tubular. 

Outside the capsule are large calibered nutrient 
arteries and veins, nerves, and striated muscle 
bundles. The striated muscle within the capsule, 
however, is sparse and is found only about the 
large excretory canals or ducts. The blood supply, 
by large arterioles, is from the internal pudendal 
and bulbar arteries and is distributed by numer- 
ouscapillaries between theacini, which end periph- 
erally in venules emptying into the bulbar and 
pudendal sinuses accompanied by nerves and lym- 
phatics. The secretion of mucus is intermittent 
because of neurogenic alteration. 








SURGERY, GYNECOLOGY AND OBSTETRICS 


oo ye 

Fig. 1. Photomicrograph of structures from inflamed 
major vestibular (Bartholin) gland: a, normal acini com- 
municating with the duct, b, completely obliterated by 
hyperplastic transitional epithelium (compare with Fig. 3 
for similarity of cell type). Low power. 


DIAGNOSTIC CRITERIA OF PRIMARY CARCINOMA 
OF BARTHOLIN’S GLAND 

It is not always possible to determine whether 
Bartholin’s gland is the primary site of the malig- 
nant vulval neoplasm. The cases reported by 
Ratkowski and by Taussig are probably secondary 
in the gland, while Savournin’s case is not one of 
carcinoma. Melanoma doubtless was the correct 
diagnosis in the case published by Sinn. These 
cases are not included in our summary. 

Honan enumerated four criteria which must be 
satisfied before an indisputable diagnosis of pri- 
mary carcinoma of Bartholin’s gland is made. These 
are: (1) typical vulval site, (2) position deep in 
the labium, (3) connection with the gland duct, 
and (4) the presence of intact gland tissue. These 
conditions are satisfied in our first case. The 
typical site in the lower third of the labium majus 
and deep within it was noted in the second case. 
No normal portions ef the gland or duct were 
found in the microscopic sections available and 
the gross specimen had long since been discarded 
(1926). 

If, in addition to the requirements already men- 
tioned, the skin is intact and the carcinoma a 
frank adenocarcinoma, as suggested by Schaeffer, 
the major vestibular gland is unquestionably the 
primary site. Numerous authors point out that the 
smaller ducts communicating with the acini (Fig. 
1, a) are lined by transitional epithelium (Fig. 1,5), 
a fact confirmed by us in sections of routine surgi- 


cal material. This type of epithelium is not present 
in vulval structures other than Bartholin’s gland. 
A study of many sections of the second case and 
a comparison with the normal disclose a striking 
similarity to the cell types of the normal transi- 
tional epithelium and justify classing it among 
the carcinomas of the major vestibular gland. 

The problem of the primary site is not as readily 
clarified in cases of squamous cell carcinoma. Ii 
normal glandular structures lined by columnar 
epithelium are seen contiguous to, or continuous 
with, the squamous cell carcinoma, it has been 
assumed that the latter arose from metaplastic 
epithelium. Frank and Kehrer speak of such a 
possibility, although such metaplasia has not been 
encountered in routine surgical material examined 
by us. A more likely point of origin is the strati- 
fied squamous epithelium which normally extends 
inward from the skin and lines the ducts for a 
variable distance. That distance may vary with 
the extent of destruction of the original transi- 
tional epithelium and its replacement by the squa- 
mous epithelium. Unless the squamous cell car- 
cinoma is seen to begin in the skin over the major 
vestibular glands, squamous cell carcinoma of this 
area involving such glandular structures must be 
included among the carcinomas of Bartholin’s 
gland. 


ANALYSIS OF LITERATURE 


Frequency. Bartholin’s gland carcinoma is rel- 
atively rare. Burghele could report only 3 pri- 
mary vulval carcinomas among 20,000 patients 
under his care, one of which was of the major 
vestibular gland. At the Mayo Clinic, according 
to Hunt and Powell, there were 170 operations on 
the major vestibular gland over a period of 15 
years. Of these, 150 operations were for cysts, 17 
for infections, and 2 for carcinoma. Over a later 
10 year period, Mayo and Barber reported 281 
cysts, of which 154 were operated upon. Three 
of these were carcinomas. Lynch wrote that “‘this 
tumor is undoubtedly rare, yet the literature does 
not properly express the frequency, since vulval 
growths are usually seen by men in general prac- 
tice who do not report them and who may be 
content merely with their removal.” 

At the New York Post-Graduate Hospital dur- 
ing the past two decades there are recorded, among 
the lesions of Bartholin’s gland, 14 infections, 70 
abscesses, 92 cysts, and the 2 carcinomas here re- 
ported, a frequency of 1.1 per cent. These figures 
are generally similar to those of the Mayo Clinic 
where the carcinomas of Bartholin’s gland com- 
prised 0.8 to 0.9 per cent of all diseases of that 
organ. There have now been recorded or pub- 
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lished a total of 56 such cases, not including the 
wo described in this paper. 

Type of carcinoma. In 7 instances no informa- 
‘ion is given as to the type of carcinoma. Two 
cases are described only as “‘anaplastic,’’ and one 
cach as solid, small cell and adenosquamous cell 
carcinoma. Adenocarcinomas numbered 29, and 
~quamous cell carcinomas, 12. 

Age. The youngest patient is that of Beckmann, 
ig years. Four cases are reported of patients 
letween 26 and 30 years of age. Seven cases are 
recorded in the fourth decade, 16 in the fifth, 12 
in the sixth, 5 in the seventh, and 3 in the eighth 
decade of life; the decades before and after the 
menopause are the periods of life most affected. 

Symptoms. The most frequent symptom is the 
appearance of a mass in either side of the vulva, 
as described in 35 cases, and present for an aver- 
age of 15 months before medical aid was sought. 
Whether a benign condition was at first present 
cannot be answered. Pain was a much less prom- 
inent symptom. Dyspareunia and discomfort on 
walking and sitting were noted. In 13 of 37 cases 
the inguinal nodes were involved when the patients 
were first examined, although Kehrer and Tobler 
both state that the regional lymph nodes are in- 
volved relatively late in the disease. Femoral and 
iliac node involvement has also been recorded. 
Metastases have been found in vertebre (Fabri- 
cius), pelvis and chest (Lyle). 

Therapy. In most instances resection was per- 
formed, although in several cases incision was 
made before the neoplastic character of the con- 
dition was determined. Radiation therapy, both 
x-ray and radium, was also used, usually after 
operation as in Hunt and Powell’s third case which 
was well after 2 recurrences, and in Healy’s first 
case, each 11 years after the original operation. 
Without radiotherapy the longest period of life 
after operation (the patient still alive at the time 
of publication) was 344 years (Eden, Polaillon). 
Fabricius’ patient died 5 years after resection. 
Recurrence took place after a few months in most 
cases and a second recurrence was frequent. Most 
authors do not record the date of death or nec- 
ropsy findings. 


CASE HISTORIES 


Case r. R.A. R. (a patient of Dr. Eugene L. Jewett), 
32 years old, white, was admitted to the New York Post- 
Graduate Hospital August 28, 1934, for x-ray therapy. In 
1926, she is said to have been treated for pulmonary tuber- 
culosis. About 3 months before admission she noticed a 
small mass in the left half of the vulva which caused little 
or no pain. The mass grew larger and became distinctly 
painful. Physicians consulted made a diagnosis of an in- 
fected Bartholin’s gland but did not* advise operation. 
Because of the rapid increase in size and the patient’s 


5°7 


Fig. 2. Photomicrograph of anaplastic adenocarcinoma 
of the major vestibular (Bartholin) gland (Case 1): a, Nor- 
mal ducts lined by cuboidal to columnar epithelium. Low 
power. 


insistence, the mass was removed and submitted for exam- 
ination. 

At admission to hospital there were no signs of acute 
or chronic disease except for slight discrepancy in size of 
pupils. The wound in the labium majus was partly healed. 
The left inguinal nodes were enlarged, firm, and movable. 
The local site, the vulva, both groins and the lower abdo- 
men were radiated separately. The patient was discharged 
improved, August 30, 1934. 

She was readmitted 3!4 months later for 3 days. Amen- 
orrhea followed the x-ray therapy of August. In Novem- 
ber, 1934, small nodes were excised from the left groin but 
not submitted for examination. Because of the recurrence 
in the groin where, beneath the recent surgical scar, several 
soft matted glands were palpated, excision and further 
x-ray radiation were advised. The complement fixation 
test on spinal fluid for syphilis was positive, with a colloidal 
gold reaction of 1233310000. 

At operation, December 14, 1937, two deep inguinal 
nodes, matted together and apparently well encapsulated, 
were removed. There were no signs of recurrence at the 
site of the primary neoplasm of Bartholin’s gland. Follow- 
ing discharge from the hospital, x-ray radiation was applied 
to the abdomen and perineum, to the neck and chest 
(February and March, 1935) and once to the groin (May, 
1935). Antiluetic treatment was given at the same time. 

In May, 1935, the patient, who had been suffering from 
dizziness, weakness, nausea, and vomiting, was knocked 
down by a taxicab. She was unconscious for about 1o 
minutes and was removed to another hospital where she 
remained until transferred to the New York Post-Graduate 
Hospital the following month. Following the accident all 
symptoms became aggravated and headache, previously 
unnoted, now appeared. There were also periods of appar- 
ent confusion and failure to respond normally to questions. 

At admission the mental status was good although the 
patient complained of marked deafness. She was emaci- 
ated and anemic. The pupils were irregular and did not 
respond to light. A large, hard, circumscribed mass, pal- 
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Fig. 3. Photomicrograph of transitional cell carcinoma 
of the major vestibular (Bartholin) gland (Case 2). Low 
power. (Compare with Figure 1 for similarity of cell type.) 


pated in the epigastrium, extended into the right upper 
quadrant. There were scars on the anterior abdominal 
wall, possibly the result of the radiation, and the pubic 
hair was absent. In the left inguinal region, in addition 
to the operation scars, there were a few small enlarged 
nodes. There was no sign of recurrence at the primary 
site, and a purulent vaginal discharge was present. 

Otological examination attributed the deafness to the 
general condition, aggravated by the trauma of injury. 
Vomiting continued and the abdominal mass increased in 
size. Incontinence of urine and feces appeared, accompa- 
nied by mental stupor and drowsiness. The temperature 
slowly rose to 105 to 106 degrees, at the time of death. 

At necropsy, 13 hours later, there was no evidence of 
recurrence of the neoplasm at the original site of the left 
labium majus. Metastases were found in the brain, dura, 
lungs, heart, liver, pancreas, adrenals, kidneys, left ovary, 
and mediastinal lymph nodes. These were more or less 
sharply delimited from the surrounding tissues and were 
formed of moderately soft, gray to grayish white areas 
with central zones of necrosis and hemorrhage. 

The dural metastases were situated on the left posterior 
portion of the falx cerebri, excavating the adjacent areas 
of the left occipital lobe. A marked dilatation of the lat- 
eral ventricles and particularly of the third ventricle, was 
caused by a 3 centimeter metastasis resting on the ante- 
rior portion of the fourth ventricle floor and slightly adher- 
ent to the culmen. The cardiac metastasis was in the 
endocardial tissues. 

Description of specimen. Theprimary neoplasm removed 
from the left labium majus, 30 by 22 by zo millimeters 
was covered by a thin connective tissue capsule. On sec- 
tion, firm gray tissue intermingled with yellow tissue was 
indefinitely lobulated. Microscopically there was a diffuse 
proliferation of deep staining closely-packed small cells 
arranged in minute clusters or thin strands separated by 
a small amount of vascular connective tissue (Fig.2). The 
neoplastic cells were generally polyhedral with scanty cyto- 
plasm and dense pycnotic nuclei. Some cells were fusiform 
and where the gland structures were well formed they were 
cuboidal. Mitotic division figures were not numerous. In 


the neoplasm there were cross sections of small gland duct- 
lined by normal cuboidal to columnar (Fig. 2,a) epithe 
lium, while others were filled with exfoliated epitheliun 
similar to that of the main tumor mass. In scattered 
glandular structures both neoplastic and normal cuboida! 
epithelium lined the acini. The diagnosis was “anaplas 
tic adenocarcinoma.” 

The histological picture seen in the inguinal node first 
removed, and in the metastases at necropsy was generally 
similar to that of the primary labial growth. In the pia 
the neoplastic cells formed large distended blood sinuses 

Case 2. A. J. G., 53 years old (a patient of Dr. John 
H. Morris), white, single, was in the New York Post 
Graduate Hospital for a fortnight in May, 1926. She com 
plained of “a large swelling in the vagina.” About 4 months 
before, she had noted a swelling in the left side of the 
vulva which gradually increased in size. During the few 
weeks before admission there was marked pain, as well as 
difficulty in sitting and on defecation. A provisional diag- 
nosis of “‘Bartholin cyst’? was made on finding a tense, 
non-tender large swelling between vagina and rectum. At 
operation, resection, a solid tumor was found. There were 
rapidly growing pelvic metastases and the patient died 
less than 6 months later. 

The specimen submitted for examination consisted of 
150 cubic centimeters of broken-down tissue, including 
moderately soft tissue and large blood clots. Microscopic- 
ally there was a connective tissue stroma arranged, for 
the most part, as slender papillz, on which were grouped 
thick layers of epithelial cells, irregular in shape with num- 
erous mitotic figures. The cells resembled those of transi- 
tional epithelium (Fig.3). The diagnosis was “papillary 
carcinoma, apparently derivedfromtransitionalepithelium.” 
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A TECHNIQUE FOR TRANSFUSION OF BLOOD 
INTO THE ABDOMINAL AORTA 


EDWARD B. TUOHY, M.D., M.S. (Anes.), Rochester, Minnesota 


HE administration of blood to infants 
and young children frequently presents 
difficulties. Usually, the superficial 
veins of the arms, hands, and feet are 
small and will not permit the use of a very large 
caliber needle for venipuncture. Whereas the 
anterior fontanel of infants may be used as the 
site of injection, it does present certain hazards; 
namely, the danger of extradural leakage of blood 
and the possibility of infection. The procedure of 
cutting down on the veins of children may be 
used, but parents occasionally object to this be- 
cause unsightly scars may result. Then too, if the 
physician only occasionally performs transfusion 
by cutting down on the vein, there is a strong 
possibility that the vein may be injured and that 
an unsuccessful attempt to administer blood may 
result. 
Aortic puncture has been performed previously! 
on adults for the purpose of making arteriographic 
studies of the abdominal and pelvic organs and of 


the lower extremities, by injecting into the ab- 
dominal aorta an opaque substance which may be 


visualized roentgenologically. In addition, va- 
rious aniline dyes have been injected into the 
abdominal aorta for the purpose of combating 
peritonitis. It was felt that by this procedure a 
greater concentration of antiseptic solution could 
be brought in contact with the region involved 
than could be accomplished if the aniline dye 
were injected intravenously. It occurred to me 
that if the procedure were simple enough, the ad- 
ministration of blood to infants and young chil- 
dren might be satisfactorily accomplished by 
means of puncture of the abdominal aorta. 


TECHNIQUE OF AORTIC PUNCTURE 


The patient is placed in the ventral decubitus 
position or he may lie on the left side with the 
head flexed toward the thorax and both knees 
brought up toward the abdomen (Fig. 1). The 
site of injection is usually at the level of the 
twelfth thoracic vertebra, but it may vary from 
the tenth thoracic vertebra to the second lumbar 


From the Section on Anesthesia, The Mayo Clinic. 

1dos Santos, Reynaldo, Lamas, A. C., and Caldas, J. P. Artér- 
iographie des membres et de l’aorte abdominale. Paris: Masson 
et Cie, 1931. 


vertebra. The midline of the vertebra is palpated 
and a cutaneous wheal is raised with a 0.5 per 
cent solution of procaine or of metycaine, at the 
level of the twelfth thoracic vertebra, just below 
the twelfth rib and at a point approximately 5 cen- 
timeters from the midline. In cases in which the 
patients are newborn infants or infants less than 
3 months of age, a special needle of No. 21 gauge 
and about 50 millimeters in length which has a 
bayonet lock is introduced through the cutaneous 
wheal toward the body of the vertebra. When the 
body of the vertebra has been contacted the 
needle is withdrawn slightly and introduced 
deeper into the tissue tangentially with the body 
of the twelfth thoracic vertebra (Fig. 1). As the 
point of the needle approaches the anterior por- 
tion of the body of the vertebra, it is very close 
to the abdominal aorta, and by advancing the 
needle %4 to % inch (0.64 to 1.27 cm.) further, a 
throbbing sensation may be felt in the needle, 
which will indicate that the aorta is in close 
proximity and that a slight thrust anteriorly will 
cause the needle to enter the abdominal aorta. It 
should be pointed out that the injection should 
not be attempted from_the right side inasmuch as 
one would contact the vena cava which is not as 
suitable a site for injection as is the abdominal 
aorta. When successful puncture of the aorta has 
been accomplished, bright red blood will drip 
from the end of the needle; as the caliber of the 
needle is small there will not be any gush of blood 
from the lumen of the needle. In addition, the 
systolic pressure in this portion of the abdominal 
aorta is about 50 to 80 millimeters of mercury; in 
other words, it is equivalent to the average dias- 
tolic pressure in the arm. As there is a definite 
pressure to overcome, I have found it most satis- 
factory to administer the blood by means of a 
syringe which is fastened securely by means of 
the bayonet lock. The citrate method of trans- 
fusion is used because of its simplicity. The 
amount of blood administered by this method 
will vary according to each individual case, but 
as much as 200 cubic centimeters may be given 
easily and within a half hour. I have had the 
opportunity to inspect the abdominal aorta in 2 
cases in which death resulted from systemic dis- 
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Fig. 1. The position of the patient and the various steps in puncture of the 


abdominal aorta. 


ease and in both instances the puncture in the 
aorta was found and there was no evidence of 
undue trauma or evidence of leakage about the 
site of injection. As there are more highly de- 
veloped muscular coats in the wall of the aorta 
than there are in the vena cava, it is safer from 
the standpoint of leakage to use the aorta as a 
site of injection rather than the vena cava. 
Furthermore, the vena cava is slightly more in- 
accessible than the aorta as it would have to be 
approached from the right side of the vertebral 
column and in many instances it lies practically 
in front of the body of the vertebra, whereas the 
aorta is usually placed more toward the left 
lateral margin of the body of the vertebra. 


This is a new technique for the transfusion of 
blood into the abdominal aorta. The method has 
been used to transfuse blood into 6 infants and 
the results have been satisfactory. In one case, 
in which the patient was an adult, the method 
of treatment was used for arteriography with con- 
trast media. 

The technique is somewhat more simple if tke 
patients are children than it is if they are adults, 
inasmuch as the muscular and skeletal develop- 
ment of children is not so marked. The method is 
not to be advocated in the hands of persons who 
do only an occasional transfusion, but is offered 
as an adjunct for those who are doing trans- 
fusions regularly. 


CARCINOMA OF THE RECTUM AND RECTOSIGMOID 
OF THE INTERNAL ILIAC ARTERIES 


LIGATION 


HAROLD BROWN KEYES, M.D., F.A.C.S., New York, New York 


EMOSTASIS in operations for cancer 

of the rectum and rectosigmoid is a 

problem which in times past has pro- 

longed the time of operation in some 

cases. The patient suffers not only from prolonga- 

tion of operating time but from loss of blood. 

Hence, any method which will render the problem 

of hemostasis easier is worthy of consideration. 

With this in mind the suggestion was made that 

preceding the removal of cancer from this region 

the internal iliac arteries be ligated. Especial 

stress is laid on this point, as, while neither new 

nor original, it is not done as a routine measure 
for cancer of the rectum and rectosigmoid. 

Ligating the internal iliac arteries seems so 
radical that one is impelled to consult a textbook 
on anatomy to refresh his mind and to recall that 
in the pelvis among the arteries which come from 
the internal iliacs are the vesical, uterine, inferior 
hemorrhoidal, and the obturator. Collateral cir- 
culation supplies the necessary blood to other 
pelvic organs when the internal iliac arteries are 
ligated. 

The literature has been searched to see if the 
procedure of ligation of the internal iliacs has 
been recommended or practiced elsewhere. Our 
search proves the old contention that there is 
little that has not been tried before. The oldest 
reference discovered by the writer is noted as 
follows: Damon B. Pfeiffer, in the “Annual Ora- 
tion in Surgery” before the Philadelphia Academy 
of Surgery, March 7, 1927, stated: 

“Quénu, in October, 1896, operated successfully upon a 
woman of 50 years, and separated the perineal from the 
abdominal stage of the operation by an interval of 6 days. 
This is the first instance of the two stage operation which 
has of late years been extensively employed in various 
forms. He did much to standardize and popularize the 
combined operation and it is generally known by his name. 
He emphasized the importance of asepsis and good hemo- 
stasis. He advised preliminary ligation of the internal iliac 
arteries, but this step has now been abandoned in most 
quarters as unnecessary.””! 

A later reference is in Ravdin’s translation of 
Kirschner’s Operative Surgery, in the 1933 edition, 
page 444, in which he states: 


From the Surgical Service, French Hospital. 

Read in part and case presented at the New York Academy of 
Medicine December 3, 1937. 
1Ann. Surg., 1927, September. 


“Tf amputation of the rectum has been decided upon as a 
single stage operation, it is advisable, as the first operative 
measure, to ligate both internal iliac arteries, since this 
greatly lessens the bleeding during the freeing of the rectum 
from the pelvic wall. However, if a resection is planned, the 
ligation of these two vessels should be omitted, since they 
give rise to the middle and inferior hemorrhoidal arteries 
supplying the rectum.” 


The latest reference the writer has found to 
ligation of the internal arteries in cancer surgery, 
is the case operated upon October 27, 1937, in 
the Michael Reese Hospital, Chicago, during the 
Clinical Congress of the American College of 
Surgeons, by Dr. William Rubovits. Ina personal 
communication he states: 


“Bilateral ligation of iliacs has been done in Michael 
Reese Hospital, only for the relief of uncontrollable uterine 
bleeding in carcinoma. I have done the operation 3 times. 
The total number in our department is 6. When the vessels 
have been divided between ligatures (5 cases), bleeding has 
stopped immediately. The patient’s condition improves 
rapidly. My hope is that the procedure may prove valuable 
when done extraperitoneally, if possible, or transperitone- 
ally, when the problem presents itself in the course of a 
uterine operation accompanied by almost uncontrollable 
bleeding. This has occurred twice in my experience when 
fibroids invaded the retroperitoneal space.” 


So it is shown that the procedure practiced by 
Quénu in 1896 and by other able surgeons, then 
abandoned as unnecessary, is again finding a use- 
ful application. It would be extremely helpful 
in cases in which the perineum, anus, levator ani 
muscles, and related structures are to be removed. 

A piece of original research on the collateral 
circulation of the pelvis and perineum was carried 
out as the result of the outcome of my recent 
case, in which the internal iliac arteries were 
ligated for cancer of the rectum and rectosigmoid. 
Dr. Arthur M. Wright, professor of surgery, and 
Dr. Benjamin G. P. Shafiroff, of the department 
of experimental anatomy at New York University 
Medical School, made this possible through their 
co-operation. The cadaver of a recently deceased 
infant was used. The internal iliac arteries were 
bilaterally ligated. The abdominal aorta, above 
the inferior mesenteric artery, was injected with 
barium solution. An x-ray was then taken to 
observe what collateral circulation had taken 
place. Perineal circulation is obviously present 
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through collateral branches. Examination of the 
injected cadaver showed the uterine arteries defi- 
nitely filled with barium, apparently through 
the ovarian arteries. This work is being carried 
further and will be reported later. 

Dr. Shafiroff pointed out that collateral circu- 
lation, following ligation of the internal iliacs, is 
supplied in the following manner: 

1. The uterine arteries which come from the 
internal iliac arteries, anastomose respectively 
with the right and the left ovarian arteries. 

2. The superior hemorrhoidal arteries, arising 
from the inferior mesenteric artery, anastomose 
with the inferior and middle hemorrhoidal arteries, 
which come from the internal iliacs. 

3. The pubic branches of the obturator artery, 
which is a branch of the internal iliac arteries, 
anastomose with the inferior epigastric arteries, 
which are branches of the external iliacs. 

4. The circumflex and perforating branches of 
the deep femoral artery, have collateral branches 
with the inferior gluteal arteries, which come from 
the internal iliacs. 

5. The superior glutedl arteries from the in- 
ternal iliacs anastomose with the lateral sacral 
artery. 

6. The ilio-lumbar arteries from the internal 
iliacs, anastomose with the lumbar arteries, which 
come from the aorta. 

7. The lateral sacral arteries anastomose with 
the middle sacral artery. 

8. The vesical arteries receive branches from 
the uterine and vaginal arteries. 

The value of ligating the internal iliac arteries 
in operations for the removal of the rectum in 
carcinoma cases is well illustrated by a case under 
supervision in the spring of 1937. 


An adult, white female, 64 years old, presented herself 
with the statement that she was suffering from hemorrhoids 
which were bleeding, and she wished relief from the bleed- 
ing, and assurance that there was no further trouble. 
Questioning elicited the fact that bleeding had been free 
for 2 months, and that she had lost 20 pounds in 3 months. 
There was the further history of unsatisfactory evacuation 
of the bowels and that no formed stools were passed. The 
patient did not complain of any pain shooting down the 
legs nor did she complain of backache. 

Physical examination disclosed that the patient was 
pale, thin, nervous, and apprehensive. The patient 
weighed 158 pounds, which figure represented 24 pounds 
less than her average weight. The blood pressure was 
130-80, the pulse was 82, and the heart was regular, of fair 
force, and showed no adventitious sounds. The mucous 
membranes were distinctly pale. A digital examination 
allowed the examining finger to enter about 3 inches, at 
which point there was a large, irregular fungoid growth 
filling the entire rectal lumen, with a passage through the 
center of this mass so small that it accommodated only one 
finger. The mass bled freely on digital examination. Proc- 
toscopic examination confirmed the digital examination 


and disclosed the mass to be so friable that tissue was dis- 
lodged by the end of the proctoscope. The pre-operative 
work-up showed the blood count as follows: hemoglobin, 
65 per cent; erythrocytes, 3,900,000; leucocytes, 9,000; 
polymorphonuclear neutrophiles, 61 per cent; lympho- 
cytes, 37 per cent and monocytes 2 per cent. The Wasser- 
mann test was negative. The blood chemistry disclosed a 
blood sugar of 102 and non-protein nitrogen of 29. The 
x-ray confirmed the digital and proctoscopic examinations 
and showed the mass to be about 3 inches long, practically 
obstructing the entire lumen of the gut throughout the 
entire length of the growth. Roentgenograms of the lungs, 
the spine, and the other bones did not disclose metastases. 

A preliminary left-sided colostomy was performed on 
May 17, 1937. At the time of this colostomy, the liver and 
other abdominal organs, were examined for metastases but 
no evidence was apparent. A period of 28 days was allowed 
to elapse while the intestines were decompressed, and the 
patient’s general health was built up. 

On June 14, 1937, the patient was transfused, and the 
growth was approached through a suprapubic midline in- 
cision under general anesthesia. The continuity of the de- 
scending colon and sigmoid were terminated just below the 
left colostomy and the proximal end was invaginated as 
was the distal end, which was then carefully protected to 
prevent further contamination. The mesocolon from this 
point, down to the promentory of the sacrum, was ligated 
and cut. At this stage in the operation, the step which was 
of particular interest was then carried out. The posterior 
peritoneal covering of the common iliac artery, on the right 
side, was incised at the bifurcation. The internal iliac was 
picked up from within out, by carefully passing a curved 
aneurism needle around it. The internal iliac was clamped, 
doubly ligated, but not cut. The same procedure was than 
carried out on the left side, thus stopping all pelvic circu- 
lation from the internal iliac arteries. A wide bilateral 
dissection on either side of the rectum and rectosigmoid 
was then carried out, down to the division between the 
rectum, and the uterus, and the vagina. The sigmoid was 
then grasped, and the mesocolon of the sigmoid was put 
under tension, as was the mesorectum. The mesocolon was 
then cut and practically no bleeding was encountered. A 
sponge, on a sponge stick, was used to free the loose cellular 
tissue in the curve of the sacrum. This gave complete 
exposure down to the growth, and it was then possible to 
pass the hand completely around the rectum, as there were 
no adhesions to the uterus, or to the vagina, or to any of 
the lateral structures, due to the bilateral dissection. The 
absence of bleeding was striking, and there was absolutely 
no problem involved in hemostasis. It was not necessary 
to ligate the middle sacral artery. Clamps were placed 
across the anal canal, well below the growth. The anal 
canal was cut across with a phenol knife, and the rectum 
together with the growth and the sigmoid were removed 
through the abdominal incision. The proximal end of the 
anal canal was whipped over and buried under a purse- 
string suture. Drains were placed in the pelvis and to the 
distal end of the descending colon, and the wound was 
closed in layers. The patient left the table in good con- 
dition. Postoperative course was not unusual and was 
helped by infusions and irrigations through the colostomy, 
which had been established for 28 days. The patient is 
alive and well and so far has justified the procedure after 
8 months. 


The points of particular interest are: 

In certain cases it is possible to ligate both in- 
ternal iliac arteries, without jeopardizing the life 
of the patient. 
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Thus, in selected cases, the rectum may be re- 
moved from above without danger of hemorrhage. 

The patient is saved a prolonged illness, which 
would result if sacral or perineal approach were 
required. 

Finally, the patient is spared the shock, the 
pain, and a prolonged healing process, which 
would be required in the posterior approach. 

While the procedure of ligating the internal 
iliac arteries in surgery of the rectum and recto- 
sigmoid is not the method usually practiced, our 
case proves that it is of invaluable assistance in 
selected cases. Leaving the perineum intact also 
violates the fundamental thesis of Miles that all 
three paths of lymphatic spread should be thor- 
oughly extirpated even in early cases of carcinoma. 
However, violating Miles’ thesis has been success- 
fully done by such men as Mayo, Rankin, Jones, 
Lahey, and others, who have led the way in rectal 
surgery in this country in recent years. Leaving 
the perineum intact is further justified by the 
work of Westhues.' He disputes Miles’ thesis of 
the downward spread of cancer of the rectosigmoid. 
In support of this he made most extensive micro- 
scopical examinations on the pathological tissues 
removed in 102 different cases of cancer of the 
rectum, done by the radical abdominoperineal 
method, which included removal of the sphincter. 
In only one case did they find metastases below 
the lower edge of the neoplasm. This will prove 
to be either a very helpful suggestion, or dis- 
astrous for some patients if incorrect. 


Further search of the literature on ligation of the inter- 
nal iliac arteries discloses the fact that this operation was 
performed by Dr. Howard C. Taylor, Sr., and his asso- 
ciates in 1924. This was done to control bleeding in a case 
of carcinoma of the uterus. 
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A MODIFIED WELL LEG TRACTION SPLINT AND 
DISTRACTOR COMBINED 


CHARLES H. WATT, M.D., F.A.C S., Thomasville, Georgia 


HE use of the well leg as a means of 

counter traction in certain fractures of 

the femur, and pelvic bones, has been 

established as a sound principle and a 
popular method of treating these cases since 
Anderson (1), published a description of his prac- 
tical and ingenious splint. Other splints, somewhat 
similar in design, have appeared on the market 
since that time. 

It is not the purpose of this article to relate fur- 
ther evidence of the effectiveness of this type of 
splint but to describe a modified well leg traction 
splint devised and used by the writer for the past 
2 years, which in addition to possessing certain 
advantages over other such splints is also an effi- 
cient distractor. 


DESCRIPTION OF THE SPLINT 


The writer’s splint is in two parts, one known as 
the tractor, Figure 1, and the other as the retainer 
or immobilizer, Figure 2. 

The tractor is composed of two upright metal 
bars, r and 1, attached to removable plates, 
2 and 2, for incorporation in plaster-of-Paris. 
Each upright bar is attached to the cross arm, 
3, by a sleeve so that it can be moved along 
to any desired position, to fit any size leg, there to 
be anchored by thumb screws, 4. At one end of 
the cross bar, 3, there is a pivot, 5, and on the 
other end a swivel, 6. To the long cross bar, 3, a 
lever, 7, is attached through an eye which fits over 
the pivot, 5. This lever is adjusted for right or 
left leg simply by detaching and turning it over. 
It is composed of a short arm and a long arm, 
being in relation of approximately 3 to 1. At the 
long end of the lever, 7, there is a threaded bolt 
which passes through the swivel, 6, and carries a 
stout spring, 9, and a wing nut, 8. In the short 
end of the lever are several holes through which 
an S-hook, ro, a bolt or a piece of stout wire can 
be passed to connect the lever with a Kirschner 
bow, as will be explained. 

The retainer, or immobilizer, consists of two 
metal bars a and 6, both of the extension type. 
These bars, at their free ends, are connected by 
hinges to T-shaped metal bands, 7 and 2, for in- 
corporation in plaster-of-Paris. At.the other end, 
4, these bars are connected by a hinge, but the 


shorter, or cross bar, extends slightly beyond the 
hinge joint to connect with a quadrant, 5. The 
quadrant, 5, in turn is connected to the third T- 
shaped metal band through a hinge joint. The 
quadrant permits rotation of the injured member, 
cross bar 6 permits the desired separation of the 
feet while diagonal bar a controls the extension as 
explained below. 


METHOD OF APPLICATION 


Fractures of the femur and pelvic bones. A plas- 
ter-of-Paris cast is applied to the well leg, as for 
other types of well leg traction splints, extending 
from the toes to mid thigh. In addition to the 
pads over the knee, malleoli, and sole of the foot, 
a pad is placed over the inner side of the knee to 
prevent possible pressure from the metal T-band, 
1, of the retainer in case pressure is applied before 
the cast is hard. This cast is allowed to become 
reasonably firm and then the retainer is attached 
by securing the metal T-bands, 2 and 1, just 
above the internal malleolus and opposite the inner 
condyle of the femur, respectively. These are 
held in place by several turns of plaster-of-Paris 
bandage. Some form of light anesthetic is now 
given and a Steinmann pin 8 inches long is drilled 
through the lower end of the tibia and a Kirschner 
wire through the lower end of the femur of the 
injured leg. Of course, a Steinmann pin may be 
used here instead of the Kirschner wire, if pre- 
ferred. A well padded plaster-of-Paris boot is now 
applied extending from the base of the toes to the 
knee and surrounding the lower pin. As soon as 
the cast is firm the retainer is secured to it by at- 
taching the third metal T-band, 3, just above the 
internal malleolus with the Steinmann pin passing 
through the small hole located in the center of the 
cross arm of the metal band, 3. When this is 
securely bound with plaster-of-Paris to the plaster 
boot, manual traction is gently applied to the in- 
jured leg with the wing nut, 7, on the long diagonal 
bar a, unscrewed. As soon as the leg is pulled 
down as far as possible, wing nut 7 is tightened, 
thus holding what has been gained by traction, 
and wing nut 8 on the quadrant is unscrewed, 
the foot is rotated into the position which is de- 
sired and the wing nut 8 is then tightened again 


(Fig. 3). 
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The tractor is now applied to the well leg, plates 
2 and 2 fitted on the cast of this leg between the 
attachments 7 and 2 of the retainer. A few turns 
of plaster-of-Paris or surgical gauze is sufficient 
to hold this in place. Some form of Kirschner 
bow is now attached to the wire in the femur. 
If a Steinmann pin is used instead of a Kirschner 
wire, the bow is unnecessary. Wing nut 8 of the 
tractor is now run out as far as necessary on its 
threaded bolt to allow connection between the 
Kirschner bow and S-hook, ro. Traction is ob- 
tained by screwing down on wing nut 8 after un- 
screwing wing nut 7, on the diagonal bar a of 
the retainer (Fig. 4). 

In this splint an attempt has been made to 
overcome the objections commonly raised against 
well leg traction splints, namely: (1) the risk of 
permanently loose joints or habitual dislocation 
due to pull through the knee joint (3); (2) risk 
of overextension due to constant steady pull (x); 
and (3) pain in the hip joint of the well leg due to 
excessive pressure against these structures (1). 
In the writer’s splint the first two of these objec- 
tions have been overcome and the third has been 
reduced to a minimum, being absent entirely in 
most cases. 

Direct pull. It will be evident from the above 
description that the pull is directly on the fractured 
bone, the femur, which we believe to be preferable 
to a pull through the knee joint with its attendant 
risk of stretching the joint structures. If the 
fracture is too low down in the femur, however, 
the pin, or wire is placed through the upper end 
of the tibia and the apparatus is attached with the 
knee of the injured leg slightly flexed (Fig. 5). 

Risk of overextension eliminated. In this, as in 
any method of constant, steady traction, shorten- 
ing is frequently overcome within a few days and 
satisfactory reduction is obtained. With the 
traction part of the splint separate from the im- 
mobilizing part, as in this splint, constant steady 
traction can be discontinued at any point and the 
tractor removed leaving only the retainer as 
shown in Figure 3. In this way we have elimi- 
nated the risk of overextension of the fragments 
with its danger of delayed, or perhaps non-union. 
As soon as sufficient traction has been obtained 
wing nut 7 on the retainer is tightened, wing nut 
8 on the tractor loosened and the tractor, Kirsch- 
ner bow, and wire (or Steinmann pin if used) 
through the femur are removed. The stress is now 
thrown on the foot of the injured leg but because 
of the Steinmann pin incorporated in the plaster 
and passing through the metal splint, the pressure 
which is put on the heel and dorsum of the foot 
is negligible. 
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As described by Anderson, traction by this 
method results in abduction of the injured leg 
and adduction of the well leg. With the two legs 
in this position and the fractured leg drawn out to 
its normal length, it will appear longer than the 
well leg. A cross bar connecting the two inner 
malleoli forms an acute angle with a diagonal bar 
extending from the inner malleolus of the frac- 
tured leg to the inner condyle of the femur of the 
well leg. As long as this angle remains acute, short- 
ening of the fractured leg cannot occur unless the 
patient increases the abduction angle at the hip, 
which he is not likely to do. The usual inclina- 
tion is to straighten up. This acute angle is ob- 
tained by the tractor and maintained by the cross 
bar b and the diagonal bar a of the retainer which 
become rigid bars when wing nuts 6 and 7 are 
tightened. This is the principle of the retainer. 

Pain in the hip of the well leg eliminated. Con- 
siderable pressure can be exerted against a hip 
when the leg is in abduction without causing the 
patient discomfort because the pressure is against 
the bony framework, the acetabulum. With the 
leg in adduction, however, the pressure is more 
against the capsule and ligaments and causes con- 
siderable discomfort at times. This objectionable 
feature of well leg traction splints is mentioned by 
some writers and suggestions are offered for its 
remedy. Anderson (2) states that in some cases 
the pain is so severe it may “demand temporary 
release of traction.” In the writer’s splint this 
objectionable feature has been practically elimi- 
nated by placing the fulcrum much nearer the end 
of the lever to which the weight (traction) is 
attached than it is to the other end where the pow- 
er is applied. The relative length is about as 1 is 
to 3, hence the pressure on the well hip is only 
one third as great as the pull on the injured leg. 
This amount of pressure is not enough to produce 
noticeable discomfort. 

Convenience. The fact that this splint is applied 
within the ‘‘confines”’ of the patient has made it 
possible to use it where other types were not 
practical. One such instance was the case of a 
man 6 feet 7 inches tall with a compound fracture 
of the left femur. Even with the head end of the 
bed cranked up it was difficult to get this man into 
the regulation hospital bed. There was no room 
to add 6 inches of splint beyond his feet. The 
writer’s splint was employed successfully in this 
case. 

Economy. Undoubtedly the well leg traction 
splint often effects a saving to the patient in hos- 
pital expense because he can be moved to his 
home much earlier. However, the number of 
patients treated in any one hospital or by any one 
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Fig. 1. Tractor fully described in text. 


doctor is limited to the number of splints the hos- 
pital or doctor can afford. In the writer’s splint 
the patient is dismissed wearing only the retainer 
(Fig. 3) which is a very simple inexpensive de- 
vice. Personally, we have had as many as five 
retainers on patients at the same time, most of 
them out of the hospital and the tractor available 
for use should another case come in. In this in- 
stance one tractor served five retainers. 

Not infrequently cases are brought into the hos- 
pital, with fractures of the femur, who live quite 
a distance away and are not able to pay even a 
small hospital fee. Is the hospital to carry such 
a patient until the fracture is healed, or put a 
splint on him and send him on his way? With a 
retainer on such a case, especially if the plaster-of- 
Paris cast’is extended up to the hips on each leg 
and braced across the top with a wooden strip 
incorporated in the plaster, such a case can be 
transported great distances safely. It would be a 
great saving to the hospital though the retainer 
should never be returned. One would hesitate, 
however, to send such a patient away with an 
expensive splint on without a cash deposit, and 
the type case referred to is unable to make that 
deposit. 





Retainer applied; ready for tractor. This also 
illustrates the appearance of the splint when patient is 
‘lismissed. 


i 





Fig. 2. Retainer or immobilizer. 


Only one size necessary. Due to the fact that 
this splint can be adjusted to fit both adults and 
children, it is necessary to have but one size. The 
economy of this feature is at once apparent. 

I have already indicated that well leg traction 
splints in general are often economical splints and 
that this one in particular is especially so. In 
support of this statement, let me mention other 
uses of this splint which make it almost a universal 
one as far as the long bones are concerned. This 
feature makes it unnecessary to have an expensive 
outlay of arm and leg splints. 


FRACTURES OF THE LOWER LEG 


Figure 6 illustrates how the tractor is used as a 
distractor for reducing fractures of the lower leg, 
by attaching a simple extension bar which pushes 
on the Kirschner bow. A Steinmann pin is drilled 
through the upper and lower fragments of the 
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Fig. 4. Tractor and retainer applied in a case of com- 
pound fracture of the right femur. Diagonal bar of retainer 
disconnected. 




























tn 








518 SURGERY, GYNECOLOGY AND OBSTETRICS 





Fig. 5. Fracture lower end of left femur. Splints applied 
showing how flexion is obtained for this type of fracture. 
This picture was made just before tractor was removed, 
hence the plaster-of-Paris extension above the knee of 
left leg. 


tibia. These are incorporated in plaster-of-Paris, 
leaving a gap at the fracture site; or the entire leg 
may be incased in plaster-of-Paris and a circular 
cut made half way between the two pins as sug- 
gested by Miller. The tractor is then fitted on 
the upper cast with this pin passing through 
holes in members 2 and 2. A few turns of plaster 
will hold this in place. A simple extension bar, 
possessing an attachment for rotation in case 
the two pins are not parallel, is now affixed to 
the long arm of the lever on the tractor by one end 
and to some form of Kirschner bow at the other. 
Screwing down on wing nut 8 produces effective 
distraction and the rigid bar makes a substantial 
support for the leg so that it can be moved about 
without pain to the patient and without fear of 
disturbing the fragments. If the wound is com- 
pound, dressings are easily done. As soon as re- 
duction is satisfactory, small blocks of wood are 
placed in the gap, a posterior molded plaster 
splint is applied and allowed to set, after which 
the tractor is removed and a few turns of plaster 
makes a firm cast. The Steinmann pins are pref- 
erable to the Kirschner wires in these cases be- 
cause of their rigidity. 


FRACTURES OF THE ARM 


Figures 7 and 8 illustrate the use of the tractor 
as a distractor in cases of fractures of the humerus 
and both bones of the forearm. As shown in 
Figure 7, a shoulder spica of plaster-of-Paris is 
first put on with the arm held in the most favor- 
able position as determined from radiographic 
films. The cast is carried far enough down the 
arm to afford room to attach the members of the 
tractor. Detachable members 2 and 2 are left off. 
A few turns of gauze bandage will hold the trac- 
tor securely. A 6-inch Steinmann pin is now 





Fig. 6. Tractor converted into a distractor for reduction 
of fracture of both bones of the lower leg by attaching an 
extension rod to the long arm of the lever. 


drilled through the ulna near the olecranon proc- 
ess (or through the lower humerus) and with the 
forearm at right angle to the upper arm a plaster- 
of-Paris cast is applied from the hand to, and in- 
cluding, the elbow, incorporating the pin. The 
extension rod is attached to the long arm of the 
lever as for the lower leg, and a small right angle 
bar of special design is fitted to this rod. Some 
form of Kirschner bow is attached to the pin and 
connected to the right angle bar as shown in 
Figure 7. The hand is supported by a sling from 
the short arm of the lever. The extension rod 
splints the fracture and rotation is provided for 
in the same rod. Extension of the humerus is 
accomplished in the usual way by screwing down 
on wing nut 8. Reduction may be carried out at 
once, under fluoroscopic guidance, the gap be- 
tween the casts filled in with plaster, after which 
the entire mechanism is removed. Reduction by 
this means is a great saving in hospital expense 
to the patient because of early dismissal. 

Figure 8 illustrates one way of attaching the 
tractor for obtaining extension in fractures of the 
radius and ulna. The forearm is held at right 
angle to the upper arm, a plaster-of-Paris cast 
is applied to the upper arm, around the elbow and 
far enough down the forearm to form a base for 
the attachment of the two upright bars 7 and 1 
of the tractor. The same push rod used for frac- 
tures of the humerus is attached by one end to 
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Fig. 7. Tractor used as distractor in reducing a fracture 
of the humerus. 
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the long arm of the lever, 7, and by the other end 
to finger traps attached to the fingers. If skeletal 
traction is preferred a Kirschner wire or Stein- 
mann pin is put through the lower end of the 
radius and to this is attached a Kirschner bow for 
connection with the right angle bar. Extension 
in either method is obtained by screwing down on 
wing nut 8. Reduction can be carried out under 
the fluoroscope if desired and when satisfactory 
the cast can be continued over the rest of the 
forearm and hand and, when this is hard, the 
apparatus is removed. The extension bar neces- 
sary to convert the tractor into a distractor is 
simple and inexpensive when compared to the 
cost of the apparatus usually employed as a dis- 
tractor. Most hospitals and surgeons doing frac- 
ture work are equipped with some form of Kirsch- 
ner bow, hence no added expense is incurred here. 
FRACTURES OF THE NECK OF THE FEMUR 

Intertrochanteric. Experience has shown that 
most of these fractures result in bony union if se- 
curely held for 10 to 12 weeks, sometimes earlier. 
Hence we employ the well leg splint in these cases. 
The “retainer”’ is applied in the regular way and 
reduction made by manual traction at once and 
the wing nuts tightened; or the routine for frac- 
tures of the shaft may be employed. 

Intracapsular fractures. Most writers, including 
Magnuson, express disappointment over the re- 
sults obtained in these cases treated with a well 
leg splint. Junkin, however, reports 38 cases of 
hip fractures treated in this way, 15 of which were 
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Fig. 8. Manner of applying the tractor for reducing frac- 
tures of the forearm; or a pin may be put through at the 
wrist and a Kirschner bow applied. 


intracapsular and ‘“‘all living past a year recovered 
with bony union and good function.” Magnuson 
suggests that failure might be due in part to con- 
tinuous traction. By using only the retaining part 
of the writer’s splint in those cases following re- 
duction by the Ledbetter method, it is an easy 
matter to maintain good position of the frag- 
ments, but failure of union often results despite 
the fact that there is no traction at all with this 
splint used in this way. Some of these cases may 
develop bony union as late as a year but it is not 
practical to keep a splint on that long. Hence 
this splint is not used for intracapsular fractures 
unless they are of the impacted, incomplete type. 
This type, it is true, will usually heal firmly if the 
patient is left alone in bed without splints of any 
kind but there is the’danger of completing the 
fracture. Besides there is usually a certain 
amount of external rotation of the foot. Applica- 
tion of the retainer in the usual manner, without 
the insertion of a pin or wire (since there is no 
muscle pull) and with internal rotation of the 
foot to 20 degrees, enables the patients to get out 
of bed and into a chair without danger of com- 
pleting the fracture and when healing is completed 
the external rotation of the foot has usually 
disappeared. 
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SUMMARY 

A combination well leg traction splint and dis- 

tractor is described, the technique for its applica- 

tion is given in detail and its several advantages 
set forth. 
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ABERRANT PANCREATIC TISSUE IN THE 
GASTRO-INTESTINAL TRACT 


Report of Two Cases and Review of Literature 


MAX DANZIS, M.D., F.A.C.S., Newark, New Jersey 


BERRANT pancreatic tissue is still popu- 

larly considered an infrequent anomaly. 

To Klob is given the credit of having de- 

scribed the first case in 1859 (2). Since 

that time a number of cases have been reported 

in the medical literature, particularly within the 

last decade. In most instances the finding was 

made at autopsy examination, apparently the 

tissue not having produced clinical symptoms 
denoting its presence. 

The presence of aberrant pancreatic tissue is 
rarely suspected before operation; indeed, a care- 
ful perusal of the reported cases shows that, with 
few exceptions, its presence was not recognized 
at the time of operation. The pre-operative symp- 
toms resulting from aberrant pancreatic tissue 
were usually interpreted clinically as being caused 
by peptic ulcer, by cholecystitis, or even by ma- 
lignancy. 

The first cases recorded in the literature in 
which the syndrome of the symptoms produced 
by aberrant pancreatic tissue was given pre- 
sumably as the indication for operation, were 
those of Hulsi, Leyden and Reynier and Masson 
1909 (6). Hulsi found pancreatic tissue in a 
Meckel’s diverticulum. In the cases of the others 
operation was undertaken to relieve suspected 
cancers of the pylorus; during the course of the 
operation, however, aberrant pancreatic tissue 
was found which without doubt had been the 
cause of the clinical symptoms. Many similar 
observations have since been made, much to the 
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chagrin of the surgeon who, in the course of opera- 
tion, for instance, in the case of a suspected duo- 
denal ulcer or some other upper abdominal condi- 
tion, discovers aberrant pancreas or aberrant 
pancreatic tissue which would explain the pa- 
tient’s symptoms. 

In his review of 43 cases in which aberrant 
pancreas were found at the time of operation, 
Pappi states that the most frequent pre-operative 
diagnosis was either gastric or duodenal ulcer. 
This diagnosis was made in 17 cases, or 39.5 per 
cent. The aberrant pancreatic tissue in these 17 
cases was found in the stomach, jejunum, gall 
bladder, and Meckel’s diverticulum. In 10 of the 
43 cases, no specific diagnoses were made; 7 were 
either diagnosed as stones, hepatic colic or were 
vaguely described as “pathology” in the right 
hypochondriac region. The most common site of 
the aberrant pancreas in these 10 cases was 
either on the duodenal or gastric wall. 

In this connection it is interesting to note that 
aberrant pancreas was considered, by some, as a 
possible etiological factor in the causation of duo- 
denal ulcer. Scagliosi, quoted by Pappi, states 
that, from several cases examined by him, he was 
led to the conclusion that the aberrant nodules 
inclosed in the intestinal wall may produce an 
ischemia in this area through its compression 
effect which causes an atrophy of the mucosa and 
by its mechanical action may bring about atrophic 
disturbance of the nerve filaments, thus leading to 
the formation of ulcer. Some believe that the 
digestive property of the pancreatic tissue may 
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ause an ulceration of the intestinal or gastric 
mucosa; however, these are purely academic dis- 
ussions and no definite proof has been brought 
orth to substantiate this theory. 

It is the commonly accepted belief that aber- 
rant pancreas is of congenital origin. The objec- 
ion to this theory is mainly based upon the 
ollowing reasons: (a) the finding of pancreatic 
issue during postmortem examinations of new- 
orn children is very rare, and (b) most of the 
»atients, in whom this condition was found at the 
‘ime of operation, were of the second decade of 
life or older; however, these objections to the 
theory of congenital origin do not seem to be 
valid in the light of recent postmortem observa- 
tions. 

In a series of 19 postmortem examinations re- 
ported by Branch and Gross, 5 instances, or 25 
per cent, were in newborn children, the ages 
varying from 8 weeks to 3 months, a fact showing 
definitely that the presence of this tissue in the 
newborn is not as infrequent as it is thought to be; 
furthermore, one must take into consideration the 
fact that while aberrant pancreatic tissue is easily 
recognizable macroscopically in postmortem ex- 
amination of an adult, because in the adult it has 
attained a fair size, it can be diagnosed only on 
microscopic examination in the newborn. There- 
fore, in infants, it frequently goes unrecognized 
in the ordinary postmortem inspection. Such 
tissue may remain dormant for many years in the 
early life of an individual and then suddenly give 
rise to clinical symptoms of varying intensity. 

The relative frequency of the presence of 
aberrant pancreatic tissue based upon the finding 
in 4,076 autopsies reported by 6 different patholo- 
gists (6), varies between 0.55 and 3 per cent, the 
average being 1.89 per cent. The most common 
site is the stomach and duodenum, about equally 
divided—31 per cent each, the next most frequent 
locations are the jejunum, 21 per cent; ileum, 9 
per cent; peritoneal lining, 3.37 per cent; and the 
least common location of this condition is the 
gall bladder and spleen, 1.48 per cent and 0.74 
per cent, each. 

Aberrant pancreatic may be generally divided 
into two types: (a) the annular pancreas and (b) 
the aberrant pancreatic nodule. 

The annular pancreas is a rare developmental 
anomaly in which the viscus is situated normally 
hut encircles in a ring-like fashion the second 
portion of the duodenum, thus giving rise to a 
constriction of that portion and a dilatation of the 
portion above it. This condition has a distinct 
clinical significance, because of its tendency to 
ause stenosis, and in some instances it has pro- 


duced all the signs and symptoms of high in- 
testinal obstruction. McNaught and Cox col- 
lected from the literature and tabulated 44 cases; 
in 9 of these cases signs and symptoms of high 
intestinal obstruction of various degrees were 
present. Therefore, this condition must be kept 
in mind whenever symptoms of high intestinal 
obstruction present themselves. In most of the 
cases in this group the annular pancreas were in- 
cidental autopsy findings. There was nothing in 
the history of the patients to indicate that this 
anomaly caused them to suffer any gastro-in- 
testinal discomfort during life. The symptoms of 
acute intestinal obstruction which result from 
such an anomaly probably arise after ‘swelling 
of the pancreatic ring through hemorrhage, pan- 
creatitis, tumor, hypertrophy, etc.,’’ have taken 
place. 

Aberran: pancreatic nodules. A more common 
form of aberrant pancreatic tissue, the one with 
which this communication is chiefly concerned, is 
the small nodule varying in size from several 
millimeters to 6 centimeters in diameter. Such 
nodules may be situated either on the wall of the 
stomach, duodenum, jejunum, or in an intestinal 
diverticulum. Several observers have reported 
the presence of small nodules in the hepatic duct, 
the gall bladder, and omentum. The most common 
site, however, is the duodenum, the jejunum, and 
the walls of the stomach, as stated above. 

The various theories as to the origin of the 
accessory pancreatic tissue have been thoroughiy 
covered by other writers and will not be repeated 
here. Our purpose in writing this paper is to 
report 2 more cases of this anomaly and to pre- 
sent a brief review of the literature. The im- 
portance of bearing in mind this condition as a 
distinct clinical entity in the interpretation of 
symptoms referable to the gastro-intestinal tract 
and of recognizing it at the time of operation will 
be clearly shown from the findings in these cases. 

Many surgeons, including the writer, have had 
the unfortunate experience of mistaking aberrant 
pancreatic tissue for a carcinomatous lesion of the 
stomach or intestine. Considerable local inflam- 
matory reaction at the site of aberrant pancreatic 
nodules will produce symptoms simulating those 
of pyloric or duodenal ulcer and at times even at 
operation the true condition will not be recog- 
nized. 

In several recorded instances, risky operative 
procedures could have been omitted if correct 
diagnoses had been established either before 
operation or at least at the time of operation. In 
10 of the 28 cases reported in the most recent 
American literature aberrant pancreatic tissue was 
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Fig.1. Case 1. Pancreatic tissue and ducts in wall of 
duodenum. Low power. 


an operative finding; in the remaining 18 cases, 
the diagnoses were made at autopsy (1, 2, 3). 
The diagnosis was not made before operation in 
any of the ro cases, nor was the true condition 
recognized even at the operating table, except in 
1 case (8); its presence was only suspected at the 
time of operation in another case. In 2 of these 
cases, partial gastric resection for a supposed 
carcinoma of the pylorus was done. Hemi- 
pylorectomy was performed in 2 other cases in 
which a pre-operative diagnosis of duodenal ulcer 
was made and the exact condition was established 
only by microscopical examination of the tissue 
removed at operation. A pre-operative diagnosis 
of gall-bladder disease was made in one of these 
cases and cholecystectomy was done. A small 
tumor was observed in the stomach wall which 
was excised, and upon microscopical examination 
proved to be pancreatic tissue. A resection of the 
pylorus was done in another case for pyloric ob- 
struction of a supposedly inflammatory nature. 
In one case a pre-operative diagnosis of appen- 
dicitis was made, but at operation a Meckel’s di- 
verticulum containing aberrant pancreatic tissue 
was found. In another case in which an operation 
for proved carcinoma of the stomach was done, 
aberrant pancreatic tissue was incidentally found 
in the duodenum. The true condition was recog- 
nized at the time of operation in one case in which 
a tumor, the size of a hazel nut, was removed from 
the anterior duodenal wall, with favorable post- 
operative recovery. 

It is therefore important to sound another note 
of warning to the unwary of the existence of this 
condition not so commonly known. Many surgi- 
cal pitfalls are caused by anatomical anomalies 
which the surgeon encounters in the course of an 
operation; constant reiteration of the existence of 
such anomalies will, in many instances, prevent 


Fig. 2. Case 1. Aberrant pancreatic tissue and ducts 
containing leucocytes. X 125. 


unfavorable postoperative results. This can be 
done most impressively and forcefully by report- 
ing the surgical instances in which such anomalies 
have been encountered but not recognized. In 
many such cases the end-results would have been 
obviated if the true condition had been recognized 
at the time of operation. 

Up to the present writing, 328 cases of aberrant 
pancreatic tissue were recorded in the literature; 
this does not include the 44 cases of annular pan- 
creas reported by James B. McNaught—a condi- 
tion which is more easily recognized at the oper- 
ating table than the irregularly distributed 
nodules of aberrant pancreatic tissue along the 
gastro-intestinal tract. A most comprehensive 
report of this condition, with a careful tabulation 
of 300 cases reported in the literature was pub- 
lished by Arrigo Pappi (2). Since the publication 
of his article, reports of 28 other cases have 
appeared in the literature (1, 2, 3, 8). 


CASE REPORTS 


Case 1. B. K., white male, age 45 years, was admitted 
to the hospital on November 20, 1935. His chief complaint 
was rectal bleeding. Family and past history were irrele- 
vant. Present illness began about 3 months before ad- 
mission, when he noted several drops of blood in the 
stools. Since that time he had noticed, on several occa- 
sions, large amounts of blood in the stools which, at times, 
were dark red and sometimes black. He never had any 
sharp upper abdominal pain, nausea or vomiting. He had 
short periods of diarrhea, having four or five stools per day, 
which were followed by periods of constipation. For 3 
weeks prior to admission, the patient had no rectal bleed- 
ing, but did have a dull ache over the entire abdomen. The 
patient gave no history of anorexia or loss of weight and 
his general physical examination, at the time of admission 
to the hospital, was essentially negative. 

Report of gastro-intestinal series, completed on No- 
vember 28, showed “probably duodenal ulcer with some 
pyloric retention.”” Barium enema showed some narrowing 
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the rectal ampulla. Stool specimens on December 6 and 

were strongly positive for occult blood. The patient was 
»ut on a Sippy diet after admission and felt fairly com- 
fortable for a short time. A diagnosis of duodenal ulcer 

th possibility of early malignancy was made and opera- 
mn was advised. 

The operation was performed on December 11. Through 
w) upper right rectus incision the abdomen was explored; 
the gall bladder was found to be normal; the stomach was 
normal; the pylorus appeared hard and retracted near 
the duodenal junction. On the first portion of the duo- 

enum was found a small nodular growth of a cauliflower 

appearance, firmly incorporated in the duodenal wall, 
close to the retracted area. This finding, in conjunction 
\ith the history of occult blood and x-ray findings, led 
us to believe that we were probably dealing with a pep- 
tic ulcer and the possibility of early malignancy was also 
considered. A radical operation was therefore decided upon 
and a partial gastric resection of the Pélya type was 
done. 

The postoperative course ran along very smoothly for 
the first 6 days. There was no vomiting or distention; the 
patient retained all fluids. On December 17, 6 days follow- 
ing operation, the patient vomited a foul-smelling reddish 
fluid; this was followed by some abdominal distention 
which was relieved by Levine tube. On the ninth day 
after operation, the temperature, which had never been 
above 1o1 degrees suddenly rose to 103.8 degrees and the 
patient went into sudden collapse. The pulse became rapid 
and thready and the skin cold and clammy. He remained 
in this condition until the next day when he went into 
extreme collapse and died on December 22, the eleventh 
day after operation. 

Surgical pathology report by Dr. William Antopol: 
The gross specimen consists of resected portion of stomach 
and proximal 1 centimeter of duodenum. The entire speci- 
men measures 11 centimeters along the greater curvature 
and 4 centimeters along the lesser curvature. The mucosa 
of the duodenum is markedly injected and granular. There 
are clamp marks on the duodenal portion which obliterate 
a good deal of its architecture. Along the line of extension 
of the lesser curvature and incorporated in the wall of the 
duodenum extending to the submucosa, there is a nodule 
which is 1 centimeter in its circular diameter and 8 milli- 
meters thick. On cut section this has the appearance of 
glandular elements in a fatty stroma. 

Microscopical examination. Mucous membrane, in several 
places, is absent. In the mucosa, there are congested areas 
as well as areas containing an increase in polymorpho- 
nuclear leucocytes. Numerous islands of pancreatic tissue 
and ducts are present through all layers, including the 
mucosa, and extending outward so as to form a projection 
of the serosa. In these areas, the muscular bundles are 
sparse, the Brunner glands are displaced. There are also 
zones in which the ducts are almost the sole epithelial con- 
stituents. Some of these ducts are dilated and contain 
numerous polymorphonuclear leucocytes. An occasional 
duct shows a squamous cell metaplasia of the lining cells. 
The corresponding interstitial tissue contains many fibro- 
blasts and polymorphonuclear leucocytes. A rare island of 
Langerhans is seen. 

Microscopical diagnosis: Aberrant pancreatic tissue in 
the wall of the proximal portion of the duodenum with 
chronic duodenitis (Figs. 1 and 2). 

Autopsy findings. Abdomen: Peritoneal cavity presents 
a grayish and greenish yellow stringy and purulent exudate 
at the root of the mesentery. The serosa of the proximal 
loops of the jejunum is thickened and dulled in appearance 
and it i covered by small and large flakes of stringy yellow 

nateria 


Fig. 3. Case 2. X-ray showing benign papilloma of pars 
pylorica. 


Gastro-intestinal tract: The antral portion of the stom- 
ach and the proximal few inches of the duodenum have 
been resected. The distal end of the stomach is found 
tightly sutured to a loop of jejunum. The gastro-enteros- 
tomy appears to be well closed and no opening can be seen 
in the line of suture. The proximal end of remaining duo- 
denum is covered with a shaggy, dull, greenish black ma- 
terial which encroaches on the wall of the duodenum and 
onto the origin of the root of the mesentery, in the region 
of the ligament of Treitz. The duodenal stump appears 
well closed except at one point where there is a small open- 
ing about 3 millimeters in diameter which is partially 
plugged with greenish black material. The ascending colon 
is covered with patchy exudate of stringy, yellowish-green 
material. 

Diagnosis: Leakage from duodenal stump with fibroid 
purulent peritonitis. Also localized patchy pneumonia 
right middle lobe and right lower lobe. 

CASE 2. S. S., white female, aged 45 years, was admitted 
to the hospital on December 6, 1936, complaining of a 
continuous feeling of weakness and fatigue. This had been 
present for a period of several months. There had been no 
other complaints until 10 days ago, when she awoke with 
a severe headache which was accompanied by a feeling of 
nausea and repeated vomiting. No abdominal pain or dis- 
tress was noted; a narcotic was administered, after which 
the acute symptoms disappeared. However, the sense of 
weakness and inability to do even light physical work 
seemed to be aggravated since the attack. Bowels, which 
were always regular, became constipated for several days 
following the acute incident; during this period for the 
first time she took cathartics. The remainder of her history 
was of no special significance. 

Physical examination revealed an extremely obese 
female. A rubbing systolic murmur was heard at the apex 
which was transmitted toward the base as well as toward 
the axilla. The rhythm was regular; no other positive find- 
ings were noted. Hemoglobin on admission was 95 per 
cent; red cell count, 4,850,000; white blood cell count, 
5,900. Urine was essentially negative; Wassermann blood 
and Kline tests were negative. 

X-ray examination of the gastro-intestinal tract before 
admission to the hospital was reported as indicating 
‘probably early . ag malignancy.” Examination at the 
hospital by Dr. N. J. Furst showed “the stomach to be of 
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Fig. 4. Case 2. Polypoid lesion of stomach with pan- 
creatic tissue and ducts within stomach wall. Low power. 


medium large size, of active tone, of good mobility and 
separability. No defect in pars cardia or media was ob- 
served. On the greater curvature side of the pars pylorica, 
there was a more or less persistent area of circumscribed 
illumination, probably due to polyp formation (Fig. 3). 
Peristalsis was comparatively normal; gastric evacuation 
was delayed, resulting in retention of 40 per cent of the 
breakfast meal. At 24 hours, the major portion of the 
barium had been expelled precluding a morphological 
description of the colon. Conclusion: pyloric polyp, prob- 
ably benign.” 

In view of the history of 1o days’ persistent vomiting, 
followed by weakness and the report of the examinations 
of the gastro-intestinal tract, both before and after ad- 
mission to the hospital, operation was decided upon. The 
pre-operative diagnosis was polyp of pylorus, probably 
causing pylorospasm and obstruction. 

The operation was performed on December 11; the 
abdomen was opened by an upper right transrectus in- 
cision. The external appearance of the stomach and duo- 
denum was normal. There were no adhesions between the 
gall bladder, pylorus and duodenum. The gall bladder was 
small, not distended; no stones. After thorough palpation 
of the stomach, a small, soft mass was felt within the 
lumen of the pylorus. The entire stomach was pulled down 
and held to the parietal peritoneum below the umbilicus 
by omentum which was fixed in that position, probably 
as a result of a previous operation. The pylorus was in- 
cised and the mass, with a segment of stomach wall, was 
removed. The incision was closed at right angles by two 
layers of catgut for peritoneum, interrupted chronic gut 
for fascia and silkworm gut for skin. 

Postoperative course: Patient vomited some blood 
after operation and hemoglobin came down to 50 per cent. 
A blood transfusion of 500 cubic centimeters was admin- 
istered, supplemented by intravenous injections of 5 per 
cent glucose during the next 48 hours. The subsequent 
postoperative course was entirely uneventful. The patient 
was discharged on January 4, 1937, in very good condition. 
The follow-up several months later showed patient to be 
free from any gastro-intestinal symptoms. 


Fig. 5. Case 2. Aberrant pancreatic tissue and ducts 


Xx 165. 


Gross examination of the surgical specimen by Dr. 
William Antopol: The specimen is of polypoid structure, 
I centimeter in height and 11% centimeters in diameter. 
On cross section it was seen to be composed of a grayish- 
yellow tissue arising from a broad pedicle. Numerous 
dilated “duct-like” lumina traversed the polyp and an 
occasional cellular area was seen in the muscularis and 
subserosa. 

Microscopical examination revealed areas of pancreatic 
tissue through the muscularis and subserosa with dilated 
ducts in both the muscularis and submucosa. At times, 
these dilations reached cystic proportions. No islands of 
Langerhans were noted. 

The diagnosis of polyp of the stomach with aberrant 
pancreatic tissue and distended ducts was made (Figs. 4 
and s). 


The object of reporting these 2 cases is to bring 
again to the attention of the profession the fact 
that aberrant pancreatic tissue is not as infre- 
quent as it is commonly believed to be. 

The unfortunate postoperative outcome in Case 
1 illustrates very strongly the importance of being 
able to recognize and evaluate the significance of 
this condition before operation, or at least at the 
time of operation. The absence of any other patho- 
logical condition in the gastro-intestinal tract in 
Case 1, as demonstrated by our operative explora- 
tion and subsequently supplemented by the post- 
mortem examination and the microscopical diag- 
nosis of “aberrant pancreatic tissue in the wall 
of the proximal portion of the duodenum with 
chronic duodenitis” proved conclusively, to my 
mind, that the clinical symptoms were entirely 
due to this condition. We were strongly influenced 
in the choice of operation because of the presence 
of the pancreatic nodule which probably caused 
the local inflammatory condition of the duodenal 
wall in that area. The general appearance of this 
pancreatic nodule together with the indurated 
area around it led us to suspect early malignancy. 
A resection of the pylorus and the first portion of 
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duodenum was done. In view of the postopera- 
tive findings, it is extremely doubtful whether 
such a radical operation was a justifiable proce- 
dure in this case. A much simpler operation, such 
as gastro-enterostomy, could have probably re- 
lieved the patient’s symptoms. 

In Case 2, the aberrant pancreatic tissue with 
the enormously dilated glands undoubtedly was 
the cause for polyp formation. This was located 
in the prepyloric region and would act like a ball- 
valve. This might have been the cause of the 
pylorospasm, retention, and the onset of acute 
vomiting, which made the patient seek medical 
relief. The x-ray diagnosis of early malignancy 
and the subsequent more correct diagnosis of 
pyloric polyp were the deciding factors for sur- 
gical treatment. 

The recognition of the benign nature of this 
structure, before and during the operation, ob- 
viated the necessity for any radical surgical pro- 
cedure. A partial hemipylorectomy was performed 
and this procedure was followed by an uneventful 
recovery. 


SUMMARY 


The report of 2 cases, in addition to those pre- 
viously reported by other writers, in which the 
presence of aberrant pancreatic tissue along the 


gastro-intestinal tract was found, is presented. A 
brief review of the literature, indicating the in- 
frequency with which this condition is diagnosed, 
either before or at operation, is given. The diffi- 
culty of making a correct pre-operative diagnosis 
and the importance of recognition of the condi- 
tion, particularly at the time of operation, is 
pointed out so that such unfortunate results as 
were obtained in Case 1 may be avoided. 
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A RELIABLE CONTROL FOR STEAM STERILIZATION 


CARL W. WALTER, M.D., Boston, Massachusetts 


LTHOUGH surgeons, well schooled in asep- 
tic technique, recognize the basic impor- 
tance of the sterilization of surgical 
supplies, they are not familiar with the 

actual technique of sterilization and assume it to 
be automatic and infallible. The responsibility 
for the preparation of surgical supplies has been 
delegated to others without the realization that 
those entrusted with supervision of the work have 
no reliable means of detecting faulty sterilization. 
More intimate knowledge of sterilizers and a 
brief consideration of the principles underlying 
the use of steam as a sterilizing agent emphasize 
the fact that safeguards must be utilized to insure 
the absolute sterility of surgical supplies. 

The appearance of modern sterilizers inculcates 
trust in their performance, and satisfactory per- 
formance is conceded even though there is no 
objective assurance that the sterilizers have been 
operated properly. The enforcement of a theo- 
retically safe sterilizing schedule may appear to 
eliminate faulty sterilization, yet neglect of 
proper inspection, cleansing or maintenance of 
the sterilizers may have impaired their efficiency 
so that sterilizing conditions are not actually 
attained. The hospital staff thinks of sterilizers as 
plant equipment, while the maintenance depart- 
ment considers them surgical apparatus, with the 
result that sterilizers are widely recognized (10) 
as being the most neglected of all hospital equip- 
ment. 

The rapidity of its action and its wide applica- 
bility have established steam as the chief agent 
for the absolute sterilization of most surgical sup- 
plies. The fact that steam must be subjected to 
pressure to obtain temperatures destructive to 
bacterial life has made steam sterilization seem 
mysterious and its control difficult. The sterilizing 
efficacy of steam depends upon two factors—the 
temperature of the saturated water vapor in contact 
with the least accessible spore in the depths of 
the unsterile material, and the duration of the 
exposure to the hot vapor. 

Steam penetrates and heats porous materials 
in the sterilizer because 81 per cent of its energy 
is in the form of latent heat. When steam is chilled 
it condenses and the latent energy of condensation 
is dissipated by heating the environs. Thus when 
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steam strikes the outer layer of a relatively cold 
bundle of fabric, condensation occurs with con- 
sequent heating of the bundle. This exchange of 
heat continues, layer by layer, until the entire 
bundle is heated to the temperature of the sur- 
rounding steam and contains moisture equivalent 
to the quantity of heat liberated by the condensed 
steam. The penetration of the bundle is accom- 
plished principally by the liberation of heat from 
steam carried into its depths by convection, not 
by the conduction of heat into its center. 

Autoclaves and dressing sterilizers are merely 
steam pressure chambers arranged to provide 
ready access to their interiors. Each time the 
door of such a chamber is shut, air is trapped in a 
closed space. When steam under pressure is ad- 
mitted to the space, the air is displaced since it 
does not mix immediately with the lighter, hotter 
steam which tends to stratify. When the gases 
ultimately become homogeneous through dif- 
fusion, each exerts its own partial pressure and 
the temperature of the mixture is lower than that 
characteristic of steam under the pressure indi- 
cated by the gauge (Fig. 1) and its heating efii- 
ciency is markedly decreased (Fig. 2). If pressure! 
were destructive to bacterial life, suitable condi- 
tions for sterilization would exist. However, pres- 
sure is but a means of raising the temperature of 
the steam sufficiently to coagulate bacterial pro- 
teins readily. The trapped air hinders sterilization 
because it prevents the development of the tem- 
perature characteristic of saturated steam under 
15 pounds gauge pressure. 

Before steam is admitted to a closed autoclave, 
the air entrapped in the chamber is at atmospheric 
pressure and is heavier than the steam which is 
released into the chamber. Hence the air gravi- 
tates to the bottom as the lighter, hotter steam 
enters. If the air can escape, steam quickly dis- 
places most of the air; the pressure built up in the 
chamber is that exerted by the steam alone, and 
conditions of temperature and moisture are suit- 
able for the rapid destruction of all bacterial life. 

Modern autoclaves and dressing sterilizers are 
equipped with automatic valves which permit the 
air to escape from the bottom of the chamber as 
the steam displaces it. Fouling of the air ejector 


1A pressure of 3,000 atmospheres is not sufficient to kill Ebert- 
hella typhi, Escherichia coli, Mycobacterium tuberculosis, or 
Bacillus subtilis. Six thousand atmospheres pressure killed vege- 
tative bacteria (3). 
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Degrees Fohrenheit 


Minutes 
Fig. 5. 

Fig. 3. A dressing sterilizer equipped with the control 
impounds the unsterile load until it has been exposed to 
saturated steam for a predetermined consecutive interval. 
Note the control box with its signals, the thermoswitch 
housing in the exhaust line, and the locking mechanism in 
the hub of the hand wheel. 

Fig. 4. Cutaway drawing illustrating the rolling key 
clutch mechanism which wedges the handwheel so that the 
sterilizer door cannot be opened until the keys are released 
by : magnetic trip at the end of a satisfactory sterilizing 
cycle. 

Fig. 5. Time temperature relationships which must be 
met during a sterilizing cycle before the load is released. 


or exhaust line with lint, bits of rubber band, or 
paper tags, pins and other débris is a frequent 
cause of mechanical failure of sterilizers. 

Just as air trapped in the chamber prevents the 
development of satisfactory conditions for sterili- 
zation, air confined within a bundle of surgical 
supplies hinders the convection of steam into the 
bundle. If the bundle is loosely packed the air 
can easily escape as it is displaced by the steam, 
and penetration with consequent heating of the 
bundle is rapid and complete. Tightly packed 
drums and overloaded sterilizers, however, re- 
quire prolonged exposure to insure slow penetra- 
tion by conduction. 

The problem of controlling steam sterilization 
involves the determination of when penetration is 
complete and the enforcement of exposure of the 
load to an interval of heat destructive to bacterial 
life. 

Numerous devices (2, 3, 6, 7, 8, 9, 13, 14, 15, 17) 
have been designed to indicate the temperature 
attained within a steam sterilizer or its load. 
Many sterility detectors have intrinsic faults (5, 
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Minutes 


Fig. 6. Curves illustrating the action of the control under conditions of faulty 
sterilization. The load is not released until it has been sterilized. 


9, 11, 19) and all of them disregard the human 
error which arises in their proper use (4, 16) and 
interpretation. None of the controls force the 
operator to correlate his interpretation of the de- 
tector with the actual operation of the sterilizer 
or the safe disposition of an unsterile load (1, 18), 
nor do they prevent unsterile supplies being re- 
moved from the poorly functioning or improperly 
operated sterilizer. To insure absolute sterility, a 
reliable control must not only reveal failure of the 
sterilizer itself, but must also prevent the human 
element from disregarding the warnings indica- 
tive of a dangerous fault in the process of sterili- 
zation. 

A control (Fig. 3) has been designed and used 
in the Peter Bent Brigham Hospital for the past 
3 years which automatically impounds the load 
until it has been properly sterilized, thus eliminat- 
ing all opportunity for human error and insuring 
the absolute sterility of supplies. This control is 
fully automatic, indicates the various stages of 
the sterilizing cycle, and enforces a sequence of 
operation by impounding the load until the 
specified sterilizing cycle has been completed. 
The simplicity of design, rugged construction and 
housing of the control make it both foolproof and 
tamper-proof. The device is fail-safe because it 
acts to release the mechanical lock, which im- 
pounds the load, only after the satisfactory com- 


pletion of a predetermined cycle. Thus failure of 
the control, whether mechanical or electrical, 
cannot result in the release of unsterile supplies. 
Any deviation from the established minimum of 
exposure to steam at sterilizing temperature is 
indicated immediately by appropriate signals; 
the control thus furnishes a guide for the proper 
operation of the sterilizer. 

The autoclave door is locked by a rolling key 
clutch mechanism mounted within the handwheel 
assembly (Fig. 4). This clutch wedges the hand- 
wheel so that the locking bars cannot be retracted 
and simultaneously provides the takeup often 
necessary for sealing the door against leakage of 
steam as the chamber pressure builds up. After 
the satisfactory completion of the sterilizing 
cycle, the rolling keys are released from their 
wedging position by a magnetic trip. 

The sterilizing cycle is checked by a recycling, 
synchronous electric timer which is controlled by 
sensitive thermoswitches located in the exhaust 
line of the sterilizer. 

The sterilizer is operated according to the 
manufacturer’s usual instructions. When the 
locking bars are forced into position to secure the 
sterilizer door, a switch is actuated which ener- 
gizes the control. A red signal indicates that the 
sterilizer is locked but that the temperature is 
below that necessary for sterilization. After steam 
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has been admitted to the chamber and the tem- 
perature of the steam reaches the sterilizing level, 
a thermoswitch, set for 250 degrees F., starts the 
timer (Fig. 5). A combination of red and green 
signals now indicates that sterilizing conditions 
prevail. While the temperature of the steam re- 
mains above 250 degrees F., the timer meters a 
consecutive interval until 30 minutes have 
elapsed when it trips a switch which changes the 
signal to green alone indicating that the load is 
sterile and that the steam may be shut off and 
the vent valve opened. 

After the pressure in the chamber has been 
relieved and the temperature falls to 210 degrees 
F., a second thermoswitch closes, releasing the 
clutch. A white signal indicates that the load is 
sterile and that the hand wheel may be turned to 
retract the locking bars. 

If for any reason the temperature of the steam 
falls below 250 degrees F., the timer automatically 
recycles and the entire 30-minute period must be 
repeated (Fig. 6). Thus continuous exposure to 
saturated steam destructive to bacterial life is 
assured. 

The use of this control provides a reliable check 
on sterilization in hospitals having dressing steril- 
izers of adequate size, because overloading of such 
sterilizers is unlikely. 

In hospitals where the sterilizers are too small, 
overloading is almost the rule and further pre- 
cautions must be taken to measure the penetra- 
tion of steam into the bundles or drums. This can 
be done by wrapping a steam-proof thermoswitch, 
set for 250 degrees F., in the center of the largest 
bundle or most tightly packed drum. The timer 
then meters the duration of satisfactory sterilizing 
conditions in the center of the densest portion of 
the tightly packed load. 

This automatic control provides the surgeon 
with a reliable method of eliminating faulty steril- 
ization due to failure of the sterilizing equipment 
and ignorance or negligence on the part of the 
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attendant. It enforces adherence to a predeter- 
mined standard of sterilization sufficient to insure 
absolute sterility of surgical supplies without 
waste of steam or damage to fabrics because of 
excessive exposure to steam. 
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IMPROVEMENTS IN 
STERILIZING TECHNIQUE 


LTHOUGH every surgeon will agree 
that asepsis is the basis of his art, 
how many thoroughly understand 

how asepsis is attained? Are surgeons satisfied 
with the present methods for sterilization? 
The rapid development of surgery as a thera- 
peutic measure has diminished the surgeon’s 
interest in the preparation of the requisite in- 
struments and supplies, and has focused his 
attention on the refinement of operative pro- 
cedure and the exploration of new fields. In 
most hospitals, sterilization has become the 
responsibility of the chief nurse in the operat- 
ing room. Problems which arise are referred 
either to the surgical staff or to the adminis- 
tration. Usually the nurses receive little 
expert advice, since neither the surgeon nor 
the administrator is equipped with sufficient 
bacteriological or engineering knowledge to be 
of real assistance. Thus the very foundation 
of safe surgical therapy lacks that attention 


and interest so essential to growth and per- 
fection. 

The failure of hospitals to appreciate the 
value of expert bacteriologists as staff mem- 
bers is partially responsible for such neglect. 
The appointment of bacteriologists to staff 
positions equal to that of the physician, sur- 
geon, and pathologist will revive the lagging 
interest in this basic science. Then only will 
aseptic technique be studied critically. Mean- 
while, epidemics of infected wounds and out- 
breaks of-gas gangrene will occasion infrequent 
and often casual inspection or tests of the 
efficiency of the apparatus which makes our 
art possible. 

A cursory survey of the sterilizing practices 
in hospitals throughout the country reveals 
striking differences and glaring inconsistencies 
not only in the technique used, but also in the 
sterilizing schedule of individual clinics. The 
principle of aseptic surgery—the reduction of 
the number of bacteria introduced into a 
surgical wound to a minimum—is so clear cut 
that such chaos leads one to suspect ineffi- 
ciency and faulty sterilization. The concept of 
asepsis should permit the establishment of a 
standard of sterilization which would insure 
absolute sterility of all instruments and sup- 
plies used in the operative field. Expediency 
has forced surgeons to sanction questionable 
technique, because practical methods for ab- 
solute sterilization have not been available. 

The emergency sterilization of instruments 
urgently needed during the course of an opera- 
tive procedure causes many breaks in asepsis, 
because the accepted methods for “quick 
sterilization” are as faulty as they are quick. 
Sterile instruments can be provided in 3 min- 
utes by using a rapid, high temperature auto- 
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clave constructed especially for the purpose.' 
Less efficient, unsafe methods have no place 
in the modern operating room. 

The problem of cleansing and sterilizing 
instruments contaminated with virulent or- 
ganisms and spores presents itself as fre- 
quently as the surgeon deals with sepsis or 
performs an intestinal operation. Instruments 
soiled with blood, pus, feces, or grease can be 
cleansed, sterilized, and dried rapidly and 
efficiently under superheated water in a new 
sterilizer’, designed to remove the oils and pro- 
tein residues during sterilization. This steri- 
lizer can also be used to sterilize instruments 
before operation, thus assuring the surgeon of 
instruments free of spores. 

The sterility of surgical dressings is often 
conceded merely because they have been 
through a pressure sterilizer. Various sterility 
detectors have been devised to assure the 
surgeon sterile supplies, but such detectors 
have proved inadequate. A new control,’ 
which impounds dressings in the sterilizer 
until they have been exposed to saturated 
steam for a sufficient interval to destroy all 
bacterial life, can be used to modernize exist- 
ing dressing sterilizers. 

The improvements in mechanical appli- 
ances, outlined in the papers referred to, con- 
stitute advances in aseptic surgery of vital 
importance. The apparatus described has 
been evolved after careful study, its design is 
simple and sturdy, and its performance ful- 
fills bacteriological requirements. 

The small high temperature autoclave is 
essential in the operating room, if the surgeon 
and patient are to be spared unnecessary delay 
while waiting for the sterilization of an in- 
strument indispensable for the completion of 
the operation. If rapid sterilization, such as 
that provided by this autoclave, is not avail- 


1Walter, C. W. Technique for the rapid and absolute sterilization of 
nstruments. Surg., Gynec. & Obst., 1938, 67:244-248. 

2Walter, C.W. A reliable control for steam sterilization. Surg., Gynec., 
& Obst., 1938, 67: 526-530. 
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able, then instruments are ordinarily inade- 
quately sterilized. The use of superheated 
water for the sterilization of instruments, 
soiled with pus and feces, provides for safe 
terminal disinfection of potentially dangerous 
instruments. 

Infection with spore bearing anaerobes 
constitutes one of the unpredictable hazards of 
surgery. If spores are protected by a surround- 
ing layer of oil or grease in the locks of hemo- 
stats, sterilization by boiling is impossible and 
the chance of cross infection is enhanced. 
Thus, instruments from septic fields and in- 
testinal cases should be cleaned and sterilized 
under conditions which prevent the dissemi- 
nation of spores throughout the operating 
suite. 

The new control for steam sterilization is 
an important advance, which insures sterile 
supplies by eliminating all opportunity for 
error due to mechanical failure or human 
negligence. Experience has shown it to be 
foolproof and reliable. Prolonged interest in 
the problem of sterilizing supplies and a reali- 
zation of the many chances for error lead me 
to recommend immediate, widespread adop- 
tion of the new control. 

Such advances in sterilizing technique, the 
emergency instrument sterilizer, the instru- 
ment washer and sterilizer, and the dressing 
sterilizer control, permit the establishment of 
a standard of sterilization heretofore but a 
theoretical attainment—the absolute sterility 
of all instruments and supplies reaching the 
operative field. Ex.iott C. CurLer. 


CANCER OF THE BREAST IN 
THE NEGRO 


HE title is really a misnomer as we 

are not dealing with a pure race. It 

, is generally agreed that cancer is 
rarely found in the pure native races which 
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have not been in contact with outside civiliza- 
tion. The negro was introduced into America 
in 1619 when slaves were first brought to Vir- 
ginia. Between 1619 and 1790, 333,000 ne- 
groes were bought into bondage in the United 
States. 

The negro population, according to the 1930 
census, is 11,891,143, the white population at 
the same time being 108,864,207. The negro 
population represents definitely a mixed race. 
‘For census purposes the term ‘mulatto’ in- 
cludes all persons having some proportion or 
perceptible trace of negro blood.” From 1850 
to 1910 the proportion of mulattoes to the 
total negro population increased from 11.2 to 
20.9 per cent. ‘‘The black population in 1910 
was less than two and a half times as great as 
in 1850, while the mulatto population in 1910 
was more than five times as great as in 1850.’”! 

Education and living conditions for the 
negro, until recently, have not kept pace with 
the mixture of the races. Superstitions and 
fear, the natural associates of ignorance, have 
played a definite rdle in the development of 
the problems of today. 

In 1930, according to the census, there were 
in the United States, 1,513,892 illiterate ne- 
groes. Ninety-three and six tenths per cent of 
these were in the South. In other words, about 
sixteen per cent of the negro population in 
1930 were illiterates. 

Education through medical centers is in- 
creasing the standards of practice among this 
group. It is important that stress be laid on 
the education of the profession. Dissemina- 
tion of knowledge such as can be given to the 
laity is not sufficient because it does not reach 
all groups. Certainly, propaganda in the form 
of printed matter cannot have an effect upon 
the illiterate portion of the population. We 
must educate the profession at large so that 

'Negro Population (1790-1915), U. S. Department of Commerce. 


Statistics from Negroes in the United States, 1920-1932, from the United 
States Department of Commerce Bureau of the Census, published, 1935. 
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the underprivileged groups will receive ade- 
quate examinations and advice. Nowhere is 
this more urgently needed than in the problem 
under consideration. This necessity can be 
best appreciated when certain facts are under- 
stood. 

The mortality statistics collected by the 
Census Bureau indicate that in 1934 there 
were 13,171 deaths from cancer of the breast 
among the whole population. Of these there 
were only 779 among the colored population. 
The total negro population is 10 per cent of 
the entire population. 

In centers where the negro population is 
high, there is a slight preponderance of cancer 
of the breast among negroes. In a recent 
study of 481 cases of cancer of the breast at 
Charity Hospital in New Orleans, 256 were 
negroes and 225 were white. There has not 
been a noticeable increase in the incidence 
of cancer of the breast among the negro race 
during the past five years. It has remained 
approximately 1.7 per thousand for total ad- 
missions during the five year period (1931- 
1936). Sixty per cent of these patients had 
metastases to the axilla and many of them 
already had skin and skeletal involvement 
when they came under observation. Less than 
50 per cent of the cases observed are eligible 
for radical operation. The average duration 
of symptoms before medical care is sought is 
approximately 1.6 years, and more than 20 
per cent of the patients seek advice after that 
period. 

Pregnancy, cystic mastitis, and syphilis have 
apparently played a minor réle as causative 
factors in cancer of the breast in the negro. 
Thirty-six of a total of 256 cases denied preg- 
nancy at any time. From a series of 208 cases, 
clinical manifestations of syphilis were not 
obtainable in 187, and laboratory data were 
negative for syphilis in the 187 patients men- 
tioned. There were only a few cases in which 
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histological findings indicated the association 
of so called ‘‘cystic mastitis,” with the cancer 
cases. 

Cancer of the breast reaches its highest inci- 
dence in the decade 40 to 50, whereas in the 
white race, the maximum incidence is between 
50 and 60. 

Within a period of 1 to 4 years following 
operation for cancer of the breast, the known 
dead probably reaches the distressing figure of 
75 percent. This may be accounted for by the 
fact that cancer has been seen, as a rule, late 
in its course. Investigation of records indi- 
cates that adequate care is not always given 
to the study of the case before operation is 
resorted to. This does not apply only to can- 
cer of the breast nor does it apply only to sur- 
gery in the negro race. It is equally true for 
all. The challenge to the profession is to edu- 
cate themselves and to give adequate time to 
the study of each problem before unwise and 
unnecessary operations are performed. 

After all, the differences between ability and 
usefulness of the surgeon lie not in the differ- 
ence in knowledge but in the desire and willing- 
ness to give to each patient what is really 
needed. 

Methods of treatment vary. The surgeon 
should use that form of treatment which his 
judgment, knowledge of the literature, experi- 
ence, and ability fit him best to carry out. 
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Some advise irradiation, x-ray or radium, 
either packs or interstitial implantation. It 
would seem justifiable to state that irradiation 
before operation is not indicated in any group 
of patients who present themselves at a late 
stage of the operable period. Valuable time is 
lost while waiting to complete the necessary 
period after irradiation. During this time, the 
radical operability of the patient may pass. 

We have no positive proof that cancer of 
the breast is curable in a high percentage of 
cases by interstitial irradiation. The best 
available results are those of Mr. Geoffrey 
Keynes and his statements indicate that 50 
per cent have evidence of active cancer cells in 
biopsies taken 6 months after interstitial irra- 
diation. 

Radical surgery when indicated offers the 
best opportunity for cure. 

In order that better results may be obtained, 
a graduate educational program for the pro- 
fession is essential. When the profession is 
more cancer conscious and, particularly, when 
they realize that cancer of the breast is not a 
rare condition among the negro population, 
they will examine their patients more ade- 
quately and they will also attempt to educate 
them. 

Public education cannot adequately substi- 
tute for professional efficiency. 

IsIDORE COHN 
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MASTER SURGEONS OF AMERICA 





FREDERIC S. DENNIS 


T the close of the eighty-fourth year of his life, Frederic S. Dennis, of New 
York City, died at his home March 8, 1934. 

To those of us who go back to the nineties and the earlier years of 
this century, Dr. Dennis was known as one of the leaders of the new thought 
in surgery which had been brought about by the work of Pasteur and Lister. He 
was not only an able surgeon, but his personal qualities were such as to win 
the warm friendship of all with whom he came in contact. His chief work in 
those earlier years, when I first knew him, was done at the Bellevue Hospital of 
New York, where his brilliant lectures and his skillful methods of operating won 
for him general admiration and respect. 

Pasteur, a Frenchman, did more for the human race than any other man who 
ever lived, but French surgeons, while they accomplished much in the middle 
of the last century for fine anatomical dissections, had not fully accepted the 
relationship to disease as brought out by Pasteur’s discoveries, just as the med- 
ical profession of Great Britain failed to grasp what Lister’s discoveries meant 
to medicine and to surgery. 

‘American surgeons of the earlier period, brilliant and well trained though they 
were in anatomy through the Scottish masters and in the gross pathology of the 
“‘dead-house”’ of the English tradition, were not as yet so versed in the “‘pathol- 
ogy of the living” as men who had been educated in Europe by the followers 
of Pasteur and Lister. 

As I look back on this period in American surgery, I recall brilliant men whose 
names are familiar to the older members of the profession: in Boston, Richardson, 
Cheever, the Cabots, the Warrens, Watson, and many others; in New York, 
Dennis, Weir, McBurney, Bull, and others. In Philadelphia was that great tri- 
umvirate, the Grosses, father and son, and Agnew. And so one could go over the 
country, recounting great surgeons, trained anatomists, dead-house pathologists, 
but the majority of them at that time lacking in that essential thing which was 
brought in by Pasteur and Lister. 

American students realized that what we had in America was the art of sur- 
gery based on the science of anatomy and dead-house pathology, but that we 
lacked the ‘‘living pathology” which was the foundation on which surgery must 
achieve its purpose. 

In 1876 Dr. Dennis, in company with Dr. William H. Welch, his lifelong 
friend, went abroad, largely to study with Lister and gain an understanding of 
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those principles of surgical pathology, asepsis and antisepsis which the germ 
theory had brought forth. On his return, Dr. Dennis became one of the foremost 
teachers of the new era. 

It would be idle for me to write of the many contributions Dr. Dennis made 
to surgical progress, by example illustrating the difference between the surgeon 
and the operator. Surgery is more a matter of mental grasp than it is of handi- 
craftsmanship. I think all of us who have worked years in the profession under- 
stand that many very skillful operators are not good surgeons. 

When one scans the years in which Dr. Dennis devoted himself not only to 
active surgical practice but to teaching surgery by the spoken word and by the 
written word, one is impressed by the wealth of his learned contributions to the 
literature. Among them was one of the greatest texts on surgery ever written, 
his Systems of Surgery, brought out in four volumes in 1895 and 1896. 

Dr. Dennis for some years before his death reviewed his medical writings, 
with the idea of putting into book form certain selected surgical papers from this 
most valuable material which would represent the history of a surgical epoch. 
This work he completed. 

I am grateful for this opportunity to express the appreciation of American 
surgeons for aid given by the highly educated, wise men of our profession, among 
whom none has been more esteemed than Frederic S. Dennis. He is held in hon- 


ored memory. W. J. Mayo. 
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REVIEWS OF 


N THE third edition of the popular work, X-rays 
[ow Radium in the Treatment of Diseases of the 

Skin! by MacKee are incorporated so many 
changes that it is really a new book. When the first 
edition was published almost 20 years ago, it was a 
pioneer effort on the part of the author but one that 
was most welcome to all dermatologists and all practi- 
tioners engaged in the treatment of skin diseases. 

In the last few years there has been a remarkable 
increase in our knowledge of physics, biochemistry, 
physiology, histopathology, and the technique of 
administering x-rays and radium. Because of this 
the author has assigned the writing of many of 
these chapters to collaborators who are experts in 
their respective fields. 

There are 42 chapters and among them are new 
chapters on physics, biology, histopathology, appara- 
tus, and x-ray technique. The chapters on psoriasis, 
lichen planus, the hematopoietic diseases, fungus 
diseases, and pyodermas as well as the chapter 
dealing with miscellaneous diseases have all been 
revised and rewritten. 

The author believes that there is an increasing 
indisposition on the part of dermatologists to employ 
x-rays only when necessary, and with discriminating 
judgment. In the clinical portions of the book 
devoted to the treatment of skin diseases, his own 
conservatism is reflected. These chapters should 
prove of inestimable value to the younger men. 

The text is clear, concise and authoritative. There 
is an extensive bibliography at the end of each 
chapter. The paper is of excellent quality and the 
book is printed in large legible type. The illustra- 
tions are excellent. 

The book embodies the latest established prin- 
ciples of roentgen therapy and their practical appli- 
cation and is most earnestly recommended to all 
practitioners interested in roentgen and radium 
therapy. It is the foremost authority in its field. 

EDWARD A. OLIVER. 


T= contributors to Clinical Roentgen Therapy* 
were: Chavany, Desjardins, Eller, Golden, Hen- 
derson, Holfelder, Hubeny, Juengling, Langer, 
MacKee, Martin, Meyer, Pohle, Richards, Sev- 
ringhaus, Waters, and Zimmern. Dedication honors 
the memory of the late Preston M. Hickey. 
Preliminary chapters concern diseases of the blood 
and blood-forming organs. Some 20 pages are given 


‘X-Rays AND RADIUM IN THE TREATMENT OF DISEASES OF THE SKIN. 
By Goasge M. MacKee, M.D. 3d rev. ed. Philadelphia: Lea & Febiger, 
1938. 

2CLINICAL ROENTGEN THERAPY. Edited by Ernst A. Pohle, M.D., 
Ph.D., F.A.C.R. Foreword by George W. Holmes, M.D. Philadelphia: 
Lea & Febiger, 1938. 
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over to the treatment of leucemia. There are chap- 
ters on diseases of the circulatory system; the 
respiratory system and the breast; some of the less 
frequently recognized indications in digestive dis- 
orders; more than 150 pages concerning radiation 
therapy in diseases of the female genital organs; 
and an additional 55 pages discussing similar diseases 
in the male. Further chapters cover the nervous 
system and the eye and ear. Chapter IX by Jueng- 
ling is a notable contribution of over 100 pages on 
diseases of muscles, tendons, bones and joints, 
including fractures. Chapter X on the glands of 
internal secretion is a very interesting summary of 
the work in which Langer did much of the pioneer- 
ing. Eller discusses diseases of the skin and MacKee 
reactions and injuries from the x-ray. An appendix 
is devoted to some of the medicolegal aspects of 
radiation therapy. 

The book is authoritative, comprehensive, and 
gives us a very fair and reasonable presentation of 
the entire subject of radiation therapy. Here and 
there one might differ from the authors in minor 
details, but on the whole the book is a very depend- 
able guide in the application of roentgen rays to the 
treatment of disease. James T. Case. 


HE appearance of the first edition of Kron- 

feld’s Introduction to Ophthalmology® is most 
welcome. In the preface, the author states that “he 
has endeavored to formulate the principles under- 
lying that portion of ophthalmology which is a 
necessary part of basic medical education. The 
presentation of these principles will, it is hoped, 
prove useful as a supplement to the short and 
chiefly practical courses to which the teaching of 
ophthalmology has had to be reduced in the curri- 
culum of many medical schools. The material pre- 
sented pertains principally to the pathogenesis of 
disease. The details of diagnosis, of methods of 
examination, and of treatment have been omitted. 
Individual diseases are discussed in this book to 
illustrate pathogenetic principles. A large number of 
common diseases have been omitted altogether from 
the text because they are unimportant for the exposi- 
tion of ophthalmological principles. Of these diseases 
the reader will find short descriptions in the dic- 
tionary which is combined with the index of this 
book.” 

The text is by no means elementary. In this 
respect it cannot be intended for undergraduate 
students alone; it can, however, be recommended 
highly for internes and residents specializing in 


SINTRODUCTION TO OPHTHALMOLOGY. By Peter C. Kronfeld, M.D. 
Springfield, Ill., and Baltimore, Md.: Charles C. Thomas, 1937. 
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ophthalmology and for practicing oculists. The 
current thought in ophthalmology is presented 
clearly and concisely, especially in the chapters on 
vascular diseases of the eve and in chapter on visual 
pathway. It is obvious that the author’s extensive 
teaching experience is exemplified in these chapters. 

The subject matter is presented with simplicity 
and clarity in those problems in which the young 
oculist can be most easily confused if he resorts 
merely to a perusal of the current literature. 
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The binding, paper, and print are admirable, and 
an excellent index and ophthalmological dictionary 
close the work. The illustrations, although limited 
as to number, are excellent and really illustrative. 
This book is another example of the excellent texts 
on ophthalmology that are being produced in this 
country which are freeing the American ophthal- 
mologists from the nearly century old bonds of 
Teutonic domination of the subject. 

Harry S. GRADLE. 
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Books received are acknowledged in this department, 
and such acknowledgment must be regarded as a sufticient 
return for the courtesy of the sender. Selections will be 
made for review in the interests of our readers and as 
space permits. 

DeR ZYKLUS DER FRAU; REFORM DES EHELEBENS. By 
Dr. Jules Samuels. The Hague: G. Naeff, 1938. 

FRACTURES OF THE JAWS. By Robert H. Ivy, M.D., 
D.D.S., F.A.C.S., and Lawrence Curtis, A.B., M.D., 
D.D.S., F.A.C.S. 2d rev. ed. Philadelphia: Lea & Febiger, 
1935. 

THe PRINCIPLES AND PRACTICE OF MEDICINE; DESIGNED 
FOR THE USE OF PRACTITIONERS AND STUDENTS OF MED- 
IctINE. Originally written by the late Sir William Osler, 
Bart., M.D., F.R.C.P., F.R.S. Revised by Henry A. 
Christian, M.D., LL.D., S.D., F.R.C.P. The goth, roth, 
11th and r2th eds. revised by Thomas McCrae, M.D., 
F.R.C.P. 13th’ed. New York and London: D. Appleton- 
Century Co. Inc., 1938. 

Anus, Rectum, SicmMorp COLON; DIAGNOSIS AND TREAT- 
MENT. By Harry Ellicott Bacon, B.S., M.D., F.A.C.S., 
F.A.P.S. Introduction by W. Wayne Babcock, A.M., 
M.D., LL.D., F.A.C.S. Foreword by J. P. Lockhart- 


Mummery, M.A., M.B., B.C.(Cantab.), F.R.C.S.(Eng.). 
Philadelphia, Montreal, and London: J. B. Lippincott Co., 
1938. 

Lire AND LETTERS OF FIELDING H. GARRISON. By 
Solomon R. Kagan, M.D. With an introduction by fF rof. 
James J. Walsh. Boston, Mass.: The Medico-Historical 
Press, 1938. 

APUNTES DE TECNICA OPERATORIA (Temas de practica 
diaria). Primer cuaderno pre y post-operatorio. By Dr. 
Ivan G. Moreno. Buenos Aires: Libreria y Editorial 
“El Ateneo,” 1938. 

THE PRINCIPLES AND PRACTICE OF MEDICAL NURSING. 
By Victor Knapp, M.D. New York: G. P. Putnam’s Sons, 
1938. 

APPLIED ANATOMY; FUNCTIONAL AND TOPOGRAPHICAL. 
By Robert H. Miller, M.D. Philadelphia: Lea & Febiger, 
1938. 

EXPERIENCE IN THE MANAGEMENT OF FRACTURES AND 
DistocaTions (Based on an Analysis of 4390 Cases). By 
The Staff of the Fracture Service, Massachusetts General 
Hospital, Boston; under the general editorship of Philip 
D. Wilson, M.D. Philadelphia, London, and Montreal: 
J. B. Lippincott Co., 1938. 
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PROGRAM FOR THE 1938 CLINICAL CONGRESS 


HE complete program for the twenty- 

eighth annual Clinical Congress of the 

American College of Surgeons, to be held 

in New York and Brooklyn, October 
17 to 21, appears in the following pages. 

Under the leadership of strong and representa- 
tive committees, the surgeons of greater New 
York have prepared a program of operative clinics 
and demonstrations that will provide a complete 
showing of their clinical activities in all depart- 
ments of surgery. The Committee on Arrange- 
ments has the hearty co-operation of the clinicians 
at the five medical schools and more than sixty 
hospitals that will participate in the clinical pro- 
gram. Clinics will be held on the afternoon of 
Monday, October 17, and on the mornings and 
afternoons of each of the following four days. 
Wednesday, October 19, has been designated as 
Brooklyn-Long Island Day, and the clinical pro- 
gram on that day will be presented in Brooklyn 
hospitals. 

It will be noted that the program provides an 
ample and well arranged schedule of operative 
clinics, at which the technique of a wide variety 
of surgical procedures will be demonstrated in the 
operating rooms, and in addition, the committees 
have arranged a series of non-operative clinics in 
many of the large hospitals and medical schools 
for the presentation of the work being done in 
many special fields. The programs are so corre- 
lated that the visiting surgeon may devote his 
time continuously, if he so desires, to clinics deal- 
ing with the special subject in which he is most 
interested. For example, clinics in fractures, 
neurosurgery, thoracic surgery, plastic surgery, 
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cancer, etc., will be available each forenoon and 
afternoon during the Congress. 

The actual program of the Congress will be 
published from day to day in the Daily Clinical 
Bulletin. Each afternoon the complete detailed 
clinical program for the following day will be 
posted in the form of bulletins at headquarters. 
The same material will be published in printed 
form for distribution the following morning. 

The annual meeting of the governors and fel- 
lows of the College will be held in the ballroom of 
the Waldorf-Astoria on Thursday afternoon at 
1:30 o’clock. Reports on activities of the College 
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CLINICAL CONGRESS PROGRAM IN BRIEF 
All sessions at the Waldorf-Astoria except as noted. 
Monday, October 17 


Hospital Conference— Ballroom. 

Clinics in New York Hospitals. 

Hospital Conference—Sert Room. 

Surgical Film Exhibition—Empire Room. 
Meeting of Initiates—Ballroom. 

Reception to Fellows and Initiates—Baliroom. 
Presidential Meeting and Convocation—Ballroom. 


Tuesday, October 18 

Clinics in New York Hospitals. 

Hospital Conference—Sert Room. 

State and Provincial Judiciary Committees— 
Empire Room. 

State and Provincial Credentials Committees— 
Empire Room. 

State and Provincial 
Empire Room. 

Clinical Conferences—Jansen Suite, Blue Room, 
Assembly and Carpenter Suites. 

Clinics in New York Hospitals. 

Cancer Symposium— Ballroom. 

Hospital Conference—Sert Room. 

Surgical Film Exhibition—Empire Room. 

Scientific Session, General Surgery—Ballroom. 

Scientific Session, Ophthalmology—Sert Room. 

Scientific Session, Otorhinolaryngology—Empire 
Room. 

Hospital Conference—Jansen Suite. 


Executive Committees— 


Wednesday, October 19—Brooklyn Day 
Clinics in Brooklyn Hospitals. 
Hospital Conference—Sert Room. 
Surgical Film Exhibition—Ballroom. 
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12:00 Clinical Conferences—Jansen and Assembly Suites 
Blue Room, Empire Room. 

Scientific Session, General Surgery—Ballroom. 

Hospital Demonstrations—New York Hospitals. 

Clinics in Brooklyn Hospitals. 

Scientific Session, General Surgery—Ballroom. 

Surgical Film Exhibition (Ophthalmology and 
Otolaryngology)—Empire Room. 


2:00 
2:00 
2:00 
8:00 
8:00 


Thursday, October 20 
Clinics in New York Hospitals. 
Hospital Conference—Sert Room. 
Surgical Film Exhibition—Empire Room. 
Annual Meeting—Ballroom. 
Clinics in New York Hospitals. 
—— Conferences—Sert Room and LePerroquet 
ulte. 
Symposium on Industrial Medicine and Traumatic 
Surgery—Baliroom. 
Surgical Film Exhibition—Empire Room. 
Scientific Session, General Surgery—Ballroom. 
Scientific Session, Otorhinolaryngology—Empire 
Room. 
Scientific Session, Ophthalmology—Sert Room. 


Friday, October 21 
Clinics in New York Hospitals. 
Surg.cal Film Exhibition—Empire Room. 
Clinical Conferences—Jansen, LePerroquet and 
Assembly Suites, Blue Room. 
Clinics in New York Hospitals. 
Fracture Symposium—Ballroom. 
Symposium on Obstetrics and Gynecology—Sert 
Room. 
Urological Symposium—LePerroquet Suite. 
Surgical Film Exhibition—Empire Room. 
Community Health Meeting—Ballroom. 





will be presented by the officers and chairmen of 
standing committees, to be followed by the elec- 
tion of officers. 

The attention of fellows is called to the meet- 
ings of three committees to be held in the Empire 
Room on Tuesday forenoon, as follows: State and 
Provincial Judiciary Committees at 9:30, State 
and Provincial Credentials Committees at to, 
State and Provincial Executive Committees at 11. 

The showing of surgical motion picture films, 
which so faithfully depict clinical features of 
major interest to most surgeons, will be continued 
at this year’s Congress. It is planned to present 
an enlarged program of both sound and silent 
pictures at daily exhibitions at headquarters. 


PRESIDENTIAL MEETING AND CONVOCATION 


The combined presidential meeting and con- 
vocation will be held in the ballroom of the 
Waldorf-Astoria on Monday evening at 8 o’clock, 
opening with a processional of the officers, regents, 
and honorary guests. Following the invocation, 
Dr. Henry W. Cave, Chairman of the Committee 
on Arrangements, will deliver the address of wel- 


come, and the foreign guests will be introduced. 
Dr. Frederic A. Besley, of Waukegan, the retiring 
president of the College, will deliver the presi- 
dential address, after which the new officers will 
be inaugurated and fellowships conferred upon 
the initiates. Honorary fellowships will then be 
conferred and the medical records honor list and 
prize award announced. 

The concluding feature of the program will be 
the annual oration on surgery, to be delivered by 
Dr. Walter W. Chipman, of Montreal, a former 
president of the College, whose subject will be 
“Our College Mandate—A Tribute to Allen B. 
Kanavel.” 


ASSEMBLY OF INITIATES 


Following the plan adopted last year, all of 
the convocation ceremonies, except the formal 
conferring of fellowship, will be included in a 
session on Monday afternoon preceding the com- 
bined convocation and presidential meeting in 
the evening. The afternoon assembly will be 
held in the ballroom of the Waldorf-Astoria and 
will be attended by the initiates and fellows 
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wearing the fellowship gown. Officials of the 
College will interpret the program of the College 
and the president-elect will extend official greet- 
ings. The initiates will recite the fellowship 
pledge and sign the fellowship roll, after which a 
reception will be held by the officers and regents 
for the Fellows and initiates and members of their 
families. 
SCIENTIFIC SESSIONS 

In the general scientific sessions scheduled for 
Tuesday, Wednesday, and Thursday evenings, 
the aim in many of the subjects to be covered is to 
correlate the medical and the surgical phases of 
treatment of various specific pathological condi- 
tions. Several different subjects will be presented 
each evening. The Brooklyn Chapter of the Col- 
lege has co-operated in arranging the Wednesday 
evening program. 

Sessions on ophthalmology and on otorhino- 
laryngology will be held on Tuesday and Thursday 
evenings. A feature of the Tuesday evening ses- 
sions, in addition to the scientific papers presented, 
will be discussions of graduate training for these 
specialties. 

The afternoon sessions will include symposia 
on the subjects of cancer, industrial medicine 
and traumatic surgery, and fractures, scheduled 
for Tuesday, Thursday, and Friday respectively. 
On Friday afternoon there will be two additional 
symposia—one on obstetrics and gynecology, and 
the other on urologic infections. The session to be 
held on Wednesday afternoon will be devoted to 
a symposium on the subject of “Surgical Proce- 
dures on the Handicapped Patient,” in which 
anesthetists and internists as well as surgeons will 
participate. 

The midday round table conferences on Tues- 
day, Wednesday, and Friday, are a new feature 
of the Congress. There will be twelve in all, each 
devoted to a specific subject so restricted as to be 
more suitably covered in this way than in the 
general session. The leader will present the sub- 
ject and selected authorities will discuss the various 
phases briefly. Then an open forum, directed 
by the leader and collaborators, will be devoted 
to the presentation of ideas informally. Since 
the rooms in which these discussions will be held 
are not large, registration will be limited by their 
capacity and should therefore be made as early as 
possible. 

All of the programs, details of which are pre- 
sented in the following pages, have been arranged 
by the program committee to include material of 
the widest possible interest, with consideration of 
the viewpoints of the specialist as well as of the 
general surgeon. 
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BROOKLYN-LONG ISLAND DAY 


A revised program for Brooklyn-Long Island 
Day (Wednesday) has been effected which prom- 
ises to serve the best interests of the visiting fel- 
lows. The program will be concentrated in eleven 
institutions located in mid-Brooklyn which afford 
the physical accommodations required. The in- 
stitutions selected are of such size as to provide 
comfortably for all of the visiting fellows, and 
their geographic location is such that the distance 
from headquarters is but a matter of minutes. 

Through the courtesy of the Brooklyn and 
Long Island chapter, free transportation from 
the Waldorf-Astoria to the Brooklyn institutions 
via taxicab has been arranged, effective between 
the hours of 8 and ioa.m. This will obviate the 
necessity of depending upon the usual transporta- 
tion and will assure prompt arrival of the fellows 
at their desired destinations. 

At each institution a morning program of both 
operative.and dry clinics will be presented from 
9 a.m. to 12:30 p.m., followed by a luncheon to 
the visitors. The afternoon has been set aside for 
the presentation of symposia covering all of the 
specialties and arrangements have been made for 
adequate transportation from one hospital to 
another at midday, so as to facilitate attendance 
at any symposium selected. Each symposium 
will be presided over by a moderator, whose duty 
it will be to keep the papers within the time limit, 
so that the programs will conclude at 4 p.m. The 
evening session will be held in the ballroom of the 
Waldorf-Astoria at 8 o’clock. 


GRADUATE TRAINING FOR SURGERY 


The American College of Surgeons was founded 
on the determination to raise the standards of 
surgery. That its concept of those standards has 
developed with the progress of the art and science 
of surgery is proved by the insistence of the Col- 
lege upon systematic supervision of the young 
surgeon’s first few years of surgical practice. The 
College program for increasing the opportunities 
for graduate training in general surgery and the 
surgical specialties, adopted after careful study 
of present plans and the needs of the immediate 
future, has reached the stage of practical appli- 
cation. The symposium in which this subject will 
be covered should claim the attendance of every 
fellow and of every hospital executive, because it 
will picture the progress and the prospects of one 
of the most important movements to stimulate 
better surgery. 

This symposium on graduate training for sur- 
gery and the surgical specialties will be held at the 
opening session of the Hospital Conference in the 
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Waldorf-Astoria ballroom on Monday, at 10 a.m. 
The committee will present its second annual re- 
port through its chairman, Dr. Dallas B. Phemis- 
ter of Chicago. This will be based on personal 
surveys by representatives of the College and the 
data contributed by more than three hundred 
hospitals which are or could readily be organized 
and equipped to offer acceptable graduate training. 

Following presentation of the report, a member 
of the survey staff will offer practical suggestions 
for organizing and executing plans for graduate 
training. Then, in a panel discussion, will be given 
the ideas on content of courses for adequate train- 
ing from the viewpoints of the general surgeon, 
the obstetrician and gynecologist, the neurosur- 
geon, the urologist, and the orthopedist. This will 
be supplemented by general discussion. 

The plan of the College for graduate training, 
it should be repeated, is no longer in the formative 
stage—it is ready for practical application and 
has already been adopted by many institutions. 
To be conversant with its full implications from 
an educational and practical viewpoint is to under- 
stand one of the most potent influences operating 
to affect the future of surgery, since necessarily 
scientific progress will be promoted by raising 
training standards. Every approved hospital large 
enough to offer the diversification of practice and 
the facilities for graduate training, either directly 
or through co-operation with a medical school, 
should become familiar with the requirements, 
because it is desirable that guided instruction in 
surgery shall become a universal practice in order 
to protect the patient from the inexperienced sur- 
geon. This symposium should be recognized as 
one not to be omitted from the schedule of any one 
wishing to keep informed on current developments 
in surgery. 

HOSPITAL CONFERENCE 

Official announcement of the 1938 list of ap- 
proved hospitals will be made following the address 
of the president of the College at the opening 
session of the twenty-first annual hospital stand- 
ardization conference in the ballroom of the Wal- 
dorf-Astoria on Monday morning, at 10 o’clock. 
Thereafter a report of the survey on graduate 
training for surgery (general surgery and the sur- 
gical specialties) will be presented and the re- 
mainder of that session of the hospital conference 
will be devoted to a discussion of what constitutes 
adequate training iz general surgery and the sur- 
gical specialties and how this program can be put 
into effect in selected hospitals. 

The important subject of co-operation between 
voluntary and governmental or tax-supported 
hospitals will be discussed by the first speaker at 


the Monday afternoon session, to be held in the 
Sert Room of the hotel. This will be followed by 
two papers in which important nursing problems 
will be considered. Additional subjects will be 
personnel management, the organization and 
management of volunteer service in hospitals, and 
in conclusion a new subject which is now being 
accorded a scientific cognomen when used in the 
care of the patient—bibliotherapy. 

Physical factors affecting patients and person- 
nel will be the chief topic of discussion at the 
Tuesday morning session at 9:30 in the Sert 
Room. Light, noise, air conditioning, provisions 
for isolation of certain patients, and prepared- 
ness for emergencies will be considered. At this 
session will also be given a paper on sources and 
control of infections. The final feature will be 
a talk illustrated by motion pictures on blood 
bank service. 

“The Care of the Mother and the Newborn in 
the General Hospital” will be the subject of the 
panel discussion scheduled for Tuesday afternoon, 
beginning at 2 o’clock. Dr. Malcolm T. Mac- 
Eachern, associate director of the College, will 
present the minimum requirements of the College 
for an obstetrical department in a general hospital, 
followed by discussion from various viewpoints, 
and concluding with a presentation of the New 
York-Brooklyn plan of evaluation of maternal 
fatalities as conducted by the Committee of the 
New York and King County Medical Societies. 

On Wednesday morning, at an important joint 
conference with the Association of Record Libra- 
rians of North America, the papers and discus- 
sions will embrace problems of procuring, com- 
piling, and using medical records. This associa- 
tion is working to solve many of the practical 
problems involved in keeping adequate medical 
records in hospitals. 

Wednesday afternoon the scene will shift to 
local hospitals where demonstrations of adminis- 
trative and technical procedures of general and 
specialized interest to hospital executives and per- 
sonnel will be conducted. 

Thursday morning, in the Sert Room, a sym- 
posium on the all-important subject of the train- 
ing of hospital executives will be presented, with 
discussion from a number of viewpoints of the 
need for such training. At the closing session of 
the conference on Thursday afternoon an admin- 
istrative panel round table conference will be 
conducted by Robert Jolly of Houston, Texas, in 
which a great many questions and problems, sub- 
mitted beforehand or during the session, will be 
answered and discussed by selected authorities or 
by the general assembly. 
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MEETING ON HEALTH CONSERVATION 


A community health meeting, as in former years 
a part of the Clinical Congress, is scheduled for 
Friday evening in the ballroom of the Waldorf- 
Astoria. The program, with the general title of 
“Health Conservation—Our Mutual Contribu- 
tions,” will consist of several short talks, most of 
them illustrated, on the activities of the College, 
scientific medicine, hospitals and health—aimed 
to give authoritative information to the interested 
layman and to acknowledge the contributions of 
the public to the advancement of the science of 
medicine, which have established a mutually 
helpful relationship between the public and the 
profession. Dr. Howard C. Nafiziger, president of 
the College, will preside. The program follows: 
The American College of Surgeons—Its Purposes— 
Its Program. George Crile, M.D., Cleveland. 
Seven Wonders of Medicine (Illustrated). Bowman 
C. Crowell, M.D., Chicago. 
What Is an Approved Hospital? (Illustrated). Mal- 
colm T. MacEachern, M.D., Chicago. 
Medical Science and the Public. Irvin Abell, M.D., 
Louisville. 
Man, Research, and Disease. Clarence Cook Little, 
Sc.D., Bar Harbor, Maine. 
Prevention of Disease. Frank H. Lahey, M.D., Boston. 
The Voluntary Hospital. Walter W. Chipman, M.D., 
Montreal. 


HEADQUARTERS—TECHNICAL EXHIBITION 


Headquarters for the Congress will be estab- 
lished at the Waldorf-Astoria Hotel, on Park 
Avenue between 49th and soth Streets, where the 
grand ballroom and large adjacent foyers, the 
Astor Gallery, Jade and Basildon Rooms, all on 
the third floor of the hotel, have been reserved for 
Congress headquarters—scientific sessions and 
conferences, and for the scientific and technical 
exhibits. 

The technical exhibition, together with the 
registration and clinic ticket bureaus, will be 
located in the East Foyer, Astor Gallery, Jade and 
Basildon Rooms, all on the third floor of the 
hotel. The bulletin boards, on which the daily 
clinical program will be posted each afternoon for 
the following day, will be placed in these rooms. 
Leading manufacturers of surgical instruments, 
x-ray apparatus, sterilizers, operating room lights, 
ligatures, dressings, hospital apparatus and sup- 
plies of all kinds, pharmaceuticals and publishers 
of medical books will be represented in this 
exhibition. 


NEW YORK HOTELS AND THEIR RATES 


In addition to the headquarters hotel, the 
Waldorf-Astoria, there are many first-class hotels 
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within short walking distance of headquarters, 
providing ample hotel facilities at reasonable 
rates. It is suggested that reservation of hotel 
accommodations be made at an early date. The 
following hotels are recommended by the Com- 
mittee: 
Minimum Rate 
with Bat 
Single Double 
Ambassador, Park Ave. at 51st St .00 $8. 
Barclay, 111 East 48th St .0O 10. 
Belmont-Plaza, Lexington Ave. at 4othSt.. 3.50 
Biltmore, Madison Ave. at 44th St....... 6.00 
Chatham, Vanderbilt Ave. at 48th St .00 
Commodore, 42nd St. at Lexington Ave... . .50 
Lexington, Lexington Ave. at 48th St .50 
New Weston, Madison Ave. at soth St... . 
Park Lane, 299 Park Ave 
Ritz-Carlton, Madison Ave. at 46th St... . 
Roosevelt, Madison Ave. at 45th St 
Shelton, Lexington Ave. at 48th St....... 
Waldorf-Astoria, Park Ave. at soth St.... 


oN SO CALUN OOD 
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ADVANCE REGISTRATION 


The hospitals and medical schools of Greater 
New York afford accommodation for a large 
number of visiting surgeons, but to insure against 
overcrowding, attendance at the Congress will be 
limited to a number that can be comfortably 
accommodated at the clinics. The limit of attend- 
ance will be based upon the result of a survey of 
the operating rooms and laboratories of the hos- 
pitals and medical schools, to determine their 
capacity for visitors. It is expected, therefore, 
that those surgeons who wish to attend the 
Congress will register in advance. A registration 
fee will be required of surgeons attending the 
annual Clinical Congress, such fees providing the 
funds with which to meet the expenses of the 
Congress. To each surgeon registering in advance 
a formal receipt will be issued, which is to be 
exchanged for a general admission card upon his 
registration at headquarters during the Congress. 
This card is not transferable and must be pre- 
sented in order to secure clinic tickets and ad- 
mission to scientific sessions. 

A resolution adopted by the Board of Regents 
provides that the registration fee for fellows and 
endorsed junior candidates shall be $5.00; that no 
fee for the 1938 Congress shall be required of 
initiates (class of 1938); that the fee for non- 
fellows attending as invited guests of the College 
shall be $10.00. 

Admittance to clinics and demonstrations at 
the hospitals will be controlled by means of clinic 
tickets. This plan provides an efficient means for 
the distribution of the visiting surgeons among 
the various clinics and assures against overcrowd- 
ing. The number of tickets issued for any clinic 
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will be limited to the capacity of the room in 
which the clinic is given. 


RAILROAD FARES 


No special rates have been authorized by the 
railroads for the 1938 Clinical Congress in New 
York and Brooklyn so that certificates will not be 
required. However, the railroads in the western, 
northwestern and southwestern states will offer 
for sale in October round-trip tickets to New 
York, via the Chicago and St. Louis gateways, 


with a 30-day return limit. In the southern states 
round trip tickets will also be available. 

In the territory east of Chicago and St. Louis, 
north of the Ohio and Potomac rivers, including 
the north Atlantic and New England states and 
the eastern provinces of Canada, regular rates of 
3 cents per mile in pullmans and 2% cents per 
mile in coaches will be in effect. 

Local ticket agents will supply complete in- 
formation as to rates, routes and stop-over privi- 
leges. 





ANNUAL HOSPITAL STANDARDIZATION CONFERENCE 


Monday, 10:00—Ballroom, Waldorf-Astoria Hotel 

FreperIc A. Bestey, M.D., Waukegan, President, Amer- 
ican College of Surgeons, presiding. 

Address of the President—Twenty-one Years of Hospital 
Standardization; Resulting Benefits to Medical Science. 

The 1938 Hospital Standardization Survey—Official An- 
nouncement of the List of Approved Hospitals. GEORGE 
Crite, M.D., Cleveland, Chairman, Board of Regents, 
American College of Surgeons. 

Report of Survey—Graduate Training for Surgery and 
the Surgical Specialties. Dattas B. PHemisTeR, M.D., 
Chicago. 

Organizing and Executing a Plan for Graduate Training for 
Surgery in a Hospital. Harotp EARNHEART, M.D., 
Chicago. 

Panel Discussion—Content of Courses for Adequate Train- 
ing in General Surgery and the Surgical Specialties, 
from the following viewpoints: 

General Surgery. ALLEN O. WuIppLe, M.D., New York. 

Obstetrics and Gynecology. JoHN R. Fraser, M.D., 
Montreal. 

Neurosurgery. Howarp C. NaFrzicerR, M.D., San 
Francisco. 

Urology. Herman L. Kretscumer, M.D., Chicago. 

Orthopedics. Puittp D. Witson, M.D., New York. 

Discussion. Led by ArtHuR M. Wricat, M.D., New 
York, and Deryt Hart, M.D., Durham, N. C. 


Monday, 2:00—Sert Room, Waldorf-Astoria Hotel 
ALLAN Cralic, M.D., Bangor, Maine, presiding. 
Co-operation Between Voluntary and Governmental or 

Tax-Supported Hospitals. S. S. Gotpwater, M.D., 
New York. 

Present Trends in Nursing as Affecting Nursing Education 
and Nursing Service in Hospitals. Errre J. TayLor, 
New Haven. 

A Grading Program for Schools of Nurses. Rev. A. M. 
ScHWITALLA, S.J., St. Louis. 

Personnel Management. JosepH C. Doane, M.D., Phila- 
delphia. 

The Organization and Management of Volunteer Service 
in the Hospital. CuristopHER G. PARNALL, M.D., 
Rochester, N. Y. 

The Réle of Bibliotherapy in the Care of the Patient. 
Gorpon R. Kaman, M.D., St. Paul. 

Discussion. Led by Ottver H. Bartine, Bridgeport. 


Tuesday, 9:30—Sert Room, Waldorf-Astoria Hotel 
Fraser D. Mooney, M.D., Buffalo, presiding. 
Panel Round Table Discussion—Physical and Other Con- 


ditions in the Hospital Related to the Care of the 
Patient and the Working Conditions of the Personnel: 

Lighting in the Operating Room. WrtitAm J. ENGEL, 
M.D., Cleveland. 

Air Conditioning in Hospitals. Victor A. Frip, Hart- 
ford, Conn. 

Noise in the Hospital; Its Effect on Patients; Its Control 
Harvey AGNEw, M.D., Toronto. 

Emergency Lighting in Hospitals. CHARLES F. NEER- 
GAARD, New York. 
Provision for Isolation of Infected Patients in General 
Hospitals. A. J. McRAr, M.D., Hempstead, N. Y. 
Preparedness for Emergencies. Mrrtam Curtis, R.N., 
Northampton, Mass. 

Infections; Sources and Control. CLAUDE W. MUNGER, 
M.D., New York. 

Blood Bank Service (Illustrated by motion picture). 
Kart A. Meyer, M.D., LEonNarp H. WEISSMAN, 
M.D., and J. Lester Wiikey, M.D., Chicago. 


Tuesday, 2:00—Sert Room, Waldorf-Astoria Hotel 


GEORGE W. Kosmak, M.D., New York, presiding. 

Presentation of the Minimum Requirements of the Amer- 
ican College of Surgeons for the Obstetrical Department 
in a General Hospital. Matcorm T. MacEacuern, 

M.D., Chicago. 

Panel Discussion—The Care of the Mother and Newborn 
in the General Hospital. 
Discussion from the viewpoints of: 

Organization of the Obstetrical Department so as to 
Provide Administrative and Clinical Efficiency and 
Control. Frep L. Aparr, M.D., Chicago. 

Provision and Indications for Segregation and Isolation 
of Obstetrical Patients and Newborn to Prevent Infec- 
tion. HERMAN W. Jounson, M.D., Houston, Texas. 

Organization of the Obstetrical Staff with Particular 
Reference to Qualifications and Grading of Privileges. 
Harvey B. Mattuews, M.D., Brooklyn. 

Indications for Consultations on the Obstetrical Service 
and Proper Procedure in Securing These. Paut Titus, 
M.D., Pittsburgh. 

Analysis of the Clinical Work of the Obstetrical Service 
with Special Emphasis on Morbidities and Mortalities. 
James R. MILter, M.D., Hartford. 

Assuring the Mother and Newborn Efficient Nursing 
Care. JESSIE J. TURNBULL, R.N., Pittsburgh. 

Proper Training of Interns and Residents in Gbstetrics 
through Arrangement of Services, Supervision of 
Work, and Instruction. Samuet A. Coscrove, M.D., 
Jersey City. 
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Palm Print Method of Infant Identification with Dem- 
onstration. GILBERT P. Ponp, M.D., Oak Park, IIl. 

An Evaluation of Maternal Deaths (Outline of procedure 
developed by the Committees on Maternal Welfare 
of the medical societies of the counties of New York 
and Kings, for judging the responsibility in each case 
of pregnancy fatality). Grorce W. Kosmak, M.D., 
ALFRED M. HELiMAN, M.D., New York, and CHARLES 
A. Gorpon, M.D., Brooklyn. 


Tuesday, 8:00 p.m.—Jansen Suite, Waldorf-Astoria Hotel 


Joint Session with the Greater New York Hospital Asso- 
ciation. 

CLAUDE W. Muncer, M.D., New York, presiding. 

The Place of the Voluntary Hospital in Society. Davin 
H. McAtpIn Py te, New York. 

The Safeguarding of Trust Funds. Wriit1am H. WaLsa, 
M.D., Chicago. 

The Advantages of Simplification and Standardization of 
Hospital Furnishings, Equipment, and Supplies. L. M. 
ARROwSMITH, Brooklyn. 

Trends in Hospital Insurance. C. Rurus Rorem, Ph.D., 
Chicago. 

The Réle of the Hospital in Graduate Medical Education. 
R. C. Buerxi, M.D., Madison, Wis. 


Wednesday, 9:30—Sert Room, Waldorf-Astoria Hotel 


Joint Conference with Association of Record Librarians of 
North America. 

James T. Nrx, M.D., New Orleans, presiding. 

The Program of the Association of Record Librarians of 
North America as it Affects Hospitals. JENNIE C. JONEs, 
R.R.L., Baltimore. 

The Ills of Medical Records and Their Remedies: Delay 
in Writing, Incompleteness, Unscientific Value, Insuffi- 
cient Use. GorpON R. KAmMAN, M.D., St. Paul. 

The Medical Records Librarian: Qualifications, Responsi- 
bilities, and Duties. HELEN Rosinson, R.R.L., Little 
Rock, Ark. 

How the Medical Records Librarian Can Assist the Physi- 
cian in Securing Medical Records. Norma Swanson, 
Red Wing, Minn. 

The New York Hospital Classified Nomenclature of Oper- 
ations. Bronson S. Ray, M.D., New York. 

Panel Discussion—Uses of the Medical Record: 

Monthly Analysis Report for Medical Audit. LEonarRD 
SHAw, Chicago. 

Making Group Studies of Diseases. Mary M. Newton, 
B.A., R.N., Peoria, Illinois. 

Preparing Scientific Papers. ALFRED W. Apson, M.D., 
Rochester. 

Clinical Research. FRANK E. Apatr, M.D., New York. 

Discussion. Led by JosEPpH R. CLeEmMMoNns, M.D., New 
York. 

Wednesday, 2:00—Local Hospitals 

Demonstrations of Administrative and Technical Proced- 

ures in Local Hospitals: 

Anesthesia. New York Post-Graduate Medical School 
and Hospital. 

The Care of Chronic Patients. Montefiore Hospital. 

Central Record Room and Follow-up System. Mount 
Sinai Hospital. 

Clinic Management. Vanderbilt Clinic. 

Food Service. New York Hospital. 

Isolation Technique. Willard Parker Hospital. 

Medical Social Service. St. Luke’s Hospital. 

Nursing Service. Queens General Hospital, Jamaica. 

Oxygen Therapy. Presbyterian Hospital. 

Simplified Economical Method of Preparing Sterile and 
Parenteral Solutions. Roosevelt Hospital. 


Thursday, 9:30—Sert Room, Waldorf-Astoria Hotel 


R. C. Buerxt, M.D., Madison, presiding. 
Symposium: The Training of Hospital Executives. 
Need for Adequate Education and Training for Hospital 

Executives. James A. Hamitton, New Haven. 

Discussion from the following viewpoints: 

Apprenticeship in Hospital Administration. Donatp C. 
SMELZER, M.D., Philadelphia. 

Graduate and Undergraduate University Courses for 
Hospital Administrators. GERHARD HARTMAN, Chi- 
cago. 

Institutes for Hospital Administrators. NEAL N. Woop, 
M.D., Chicago. 

Supplementary Training and Experience in Hospital 
Administration—Reading, Observation Tours, and 
Attendance at Meetings. GrorGcr A. MaAcIver, M.D., 
Worcester, Mass. 

Discussion. Led by E. M. Biurestone, M.D., New York. 


Thursday, 2:00—Sert Room, Waldorf-Astoria Hotel 


Administrative Panel Round Table Conference (Section A) 
—a discussion of important questions and problems 
pertaining to various phases of hospital administra- 
tion. Conducted by Robert Jolly, Houston. 

Administrative Practices: Responsibility for scientific 
work of hospital. Low cost hospital care versus rising 
cost of rendering services. Financial security for 
employees. Selection of hospital administrators. Dis- 
cussion led by Bastt C. MacLean, M.D., Rochester, 
N.. ¥. 

Hospital Personnel Problems: Personnel turnover. Per- 
sonnel problems. Hours, pay, and working conditions 
of personnel. Trends in labor conditions. Discussion 
led by JosepH G. Norsy, Milwaukee, Wis. 

Trustees: Maintaining interest of trustees. Responsibil- 
ity for professional standards. Keeping informed 
regarding hospital administration. Relations between 
board of trustees and medical staff. Discussion led by 
C. McGrecory WELLS, JRr., Southbridge, Mass. 

Business Management: Financial classification of pa- 
tients. Annual deficit. Reports. Cost per patient 
day. Discussion led by James R. Mays, Abington, Pa. 

Food Service: Food control. Unit meal costs. Trends 
in food serving systems. Evaluation of food service. 
Discussion led by LEnNa F. Cooper, New York. 

Hospital Auxiliaries: Advantages. Activities. Relation- 
ship. Knowledge of hospital. Discussion led by 
Mary STONE CONKLIN, R.N., Hackensack, N. J. 

Linen and Laundry Service: Linen circulation. Unit 
linen supply. Removal of stains and handling infected 
linen. Advances in planning and equipping of the 
hospital laundry. Discussion led by S. FRANK ROAcu, 
Jersey City, N. J. 

House Management: Personnel adjustments to meet 
work load. Disinfection of rooms. Responsibility for 
cleanliness. Combination housekeeping, dietetics in 
the small hospital. Discussion led by Doris L. 
Duncan, Camden, N. J. 

The Small Hospital: Personnel. Laboratory and x-ray 
services. Medical records. Public relations. Discus- 
sion led by A. Epwarp A. Hupson, Waynesboro, Va. 

Discussion of questions or problems presented by the 
assembly. 


Thursday, 2:00—LePerroquet Suite, Waldorf-Astoria Hotel 


Administrative Panel Round Table Conference (Section B) 
—a discussion of important questions and problems 
pertaining to various phases of hospital administra- 
tion. Conducted by R. C. Buerkr, M.D., Madison, 
Wis. 
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Professional Practices: Responsibility for professional 
standards. Major surgery privileges. Medical staff 
conferences. Criteria for evaluating scientific work of 
hospital. Discussion led by THomas R. PonTon, 
M.D., Chicago. 

Clinical Laboratory: Charges. Routine examinations. 
Disagreement in diagnosis. Pathological service in the 
small hospital. Discussion led by Pa1t1p HILLKowITz, 
M.D., Denver. 

Anesthesia: Organization of department. Types of 
anesthesia. Finances. Legal responsibility. Discussion 
led by WESLEY Bourne, M.D., Montreal. 

Pharmacy: Minimum standards. Registered pharma- 
cist. Use of proprietary medicine. Economies. Dis- 
cussion led by M. S. Dootey, M.D., Syracuse, N. Y. 

Nursing Service: Adjunct nursing personnel. Type of 
nursing service. Ratio of nurses to patients. Evalu- 
ation of Nursing service. Discussion led by GRACE A. 
WaRMAN, R.N., New York. 


Medical Social Service: The medical social worker. 
Minimum standards. Interest of the administration 
and medical staff. Evaluation of medical social 
work. Discussion led by Mary H. Roserts, Orange, 
N. J. 

Physical Therapy: Essentials of a physical therapy 
department. Therapeutic physical measures. Fever 
therapy. Procedure. Discussion led by K. G. Hans- 
son, M.D., New York. 

Occupational Therapy: Advantages. Organization of 
department. Form of therapy. Financing of depart- 
ment. Discussion led by Byron M. Harman, M.D., 
Verona, N. J. 

Medical Records: Evaluation. Case studies. Recorded 
pre-operative study. Writing medical records. Dis- 
cussion led by Jesste N. HarNepD, R.R.L., Durham, 
N. C 


Discussion of questions or problems presented by the 
assembly. 
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PROGRAMS FOR EVENING SESSIONS 


Presidential Meeting and Convocation— Monday, 8:00 P.M.—Balliroom, Waldorf-Astoria Hotel 


Processional— Officers, Regents, and Honorary Guests. 

Invocation. Rev. HENry Dar.incton, D.D., New York. 

\ddress of Welcome. Henry W. Cave, M.D., New York, Chairman, Committee on Arrangements. 
Introduction of Foreign Guests. FRANK W. Lyncu, M.D., San Francisco, Vice President. 


Address of Retiring President. The American College of Surgeons—Retrospect and Prospect. FREDERIC 
A. Bestey, M.D., Waukegan. 


Inauguration of Officers: 
President: Howarp C. NAFFzIGER, M.D., San Francisco 
First Vice President: VERNON C. Davin, M.D., Chicago 
Second Vice President: Fraser B. Gurp, M.D., MONTREAL 
Presentation of Initiates for Fellowship. GEORGE CRILE, M.D., Cleveland, Chairman, Board of Regents 
Conferring of Fellowships by the President. Howarp C. NAFFzIcERr, M.D., San Francisco. 
Conferring of Honorary Fellowships. The President. 
Medical Records Honor List and Prize Award. The President. 
Annual Oration on Surgery: Our College Mandate—A Tribute to Allen B. Kanavel. WALTER W. CHIPMAN, 
M.D., Montreal. : 


Tuesday, 8:00 P.M.—Ballroom, Waldorf-Astoria Hotel 


Recurrent Hyperthyroidism. RicHARD B. CaTTELL, M.D., Boston. 

Herniation through the Diaphragm. JoHN J. Morton, M.D., Rochester, N. Y. 

Contractures Due to Burns; Their Prevention and Cure. Witt1am T. CoucuHtitn, M.D., St. Louis. 

Results with Repeated Stomach Operations, Especially Gastrojejunal Ulcers. Pror. Hans FINSTERER, 
Vienna. 3 


Brooklyn Night—Wednesday, 8:00 P.M.— Ballroom, Waldorf-Astoria Hotel 
Address of Welcome. DonaLtp E. McKEnna, M.D., Brooklyn, Chairman, Brooklyn-Long Island Committee 
on Arrangements, Presiding. 
The Radical Operation for Cancer of the Stomach. W. H. Ocitvie, M.D., F.R.C.S.(Eng.), London. 
Regional Ileitis: 
Surgical Standpoint. CHarLes G. MrxTer, M.D., Boston. 
Medical Standpoint. Burritt B. Croun, M.D., New York. 
Treatment of Bronchiectasis: 
Surgical Standpoint. Norman S. SHENSTONE, M.D., Toronto. 
Medical Standpoint. J. J. Smscer, M.D., Los Angeles. 


Thursday, 8:00 P.M.—Ballrom, Waldorf-Astoria Hotel 
Surgery for Ulcerative Colitis. Frep W. RANKIN, M.D., Lexington, Ky. 
The Psychiatrist in Relation to Surgery. FRANKLIN G. EBAuGuH, M.D., Denver. 
Benign Strictures of the Bile Ducts with a New Method of Treatment. GrorcE E. Witson, M.B., Toronto. 
Fracture Oration: The Evolution of Fracture Treatment. IsmorE Conn, M.D., New Orleans. 


OPHTHALMOLOGY 
Tuesday and Thursday, 8:00 P.M.—Sert Room, Waldorf-Astoria Hotel 


Graduate Training in Ophthalmology. Harry S. GRaDLE, M.D., Chicago. 

A New Visual Phenomenon Useful as a Functional Test in Subjectively Studying Action of Eye Muscles and 
Retina. CiirForD B. WALKER, M.D., Los Angeles. 

Present Status of Lacrimal Sac Surgery. RaLpH O. RycHENER, M.D., Memphis. 
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OTORHINOLARYNGOLOGY 


Tuesday and Thursaay, 8:00 P.M.—Empire Room, Waldorf-Astoria Hotel 


The Phylogenetic Development of the Ear. James MILTON Ross, M.D., Detroit. 

The Treatment of Otitic Meningitis Due to Streptococcic Infection by Radical Surgery and Sulfanilamide. 
Cari H. McCaskey, M.D., Indianapolis. 

Graduate Training in Otolaryngology. ALBERT C. FuRSTENBERG, M.D., Ann Arbor, Mich. 

Surgical Treatment of Laryngeal Tuberculosis. FLETCHER D. Woopwarp, M.D., Hatsteap S. HEDGEs, 
M.D., and Frank B. StaFrorD, M.D., Charlottesville, Va. 

A Study of Medical and Surgical Aids to Hearing. James A. Bassitt, M.D., Philadelphia. 


PROGRAMS FOR AFTERNOON SESSIONS 


CANCER SYMPOSIUM 


Tuesday, 2:00 P M.—Ballroom, Waldorf-Astoria Hotel 
Evaluation of Ovarian Sterilization for Breast Cancer. GRANTLEY W. Taytor, M.D., Boston. 
Discussion by RicHaRD DrEssER, M.D., Boston. 


Surgical Treatment of Laryngeal Cancer. Gorpon B. NEw, M.D., Rochester, Minn. 
Discussion by ALBERT C. FURSTENBERG, M.D., Ann Arbor, Mich. 


The X-Ray Treatment of Inoperable Cancer of the Larynx. Henri Coutarp, M.D. Chien. 
Discussion by Hayes E. Martin, M.D., New York. 

Surgical Treatment of Lung Cancer. ALTON OcusNnER, M.D., New Orleans. 

Observations on Palliative Irradiation of Metastatic Tumors in the Lung. ALEXANDER BRUNSCHWIG, M.D.., 
and ANNA HAMANN, M.D., Chicago. 


SYMPOSIUM ON SURGICAL PROCEDURES ON THE HANDICAPPED PATIENT 
Wednesday, 2:00 P.M.— Ballroom, Waldorf-Astoria Hotel 
Factors Determining Selection and Administration of Anesthetics. WESLEY BouRNE, M.D., MONTREAL. 


Surgical Problems in Jaundiced Patients. RoBert S. Dinsmore, M.D., Cleveland. 

Surgical Procedures on the Diabetic. LELAND S. McKittrick, M.D., Boston. 

Medical Aspects in Pre-operative and Postoperative Care of Diabetic and Cardiac Patients. James E. 
PauL.in, M.D., Atlanta, Ga. 


SYMPOSIUM ON INDUSTRIAL MEDICINE AND TRAUMATIC SURGERY 
Thursday, 3:00 P.M.— Ballroom, Waldorf-Astoria Hotel 
Importance of Dusts in Industry and Their Medical Control. LERoy U. GARDNER, M.D., Saranac Lake, N.Y. 
Methods of Investigation of Occupational Skin Diseases. Louis Scowartz, M.D., New York. 
Injuries to the Patella and Surrounding Tissues. W1LL1aAM R. Cussins, M.D., Chicago. 
Diagnosis and Therapy of So-called Posttraumatic Neurosis Following Craniocerebral Injuries. DoNAaLp 
Munro, M.D., Boston. 
Problems in Rehabilitation after Injury. EDwarp C. Hotmsiap, M.D., Chicago. 
Report of the 1938 Survey. M. N. Newouist, M.D., Chicago. 


SYMPOSIUM ON FRACTURES 
Friday, 2:00 P.M.— Ballroom, Waldorf-Astoria Hotel 


Postgraduate Education in Fractures. GEORGE A. LELAND, JR., M.D., Boston. 

The Kinetic Amputation. Henry H. Kessiter, M.D., Newark. 

Double Pin Skeletal Fixation in Fractures of the Leg. R. ARNoLD GriswoLtD, M.D. and GEORGE W. 
Ho.mes, M.D., Louisville. 

Fractures of the Bones of the Face. James B. Brown, M.D., St. Louis. 

Conservative Treatment of Fractures. ELDrmpGE L. Etrason, M.D., Philadelphia. 
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SYMPOSIUM ON OBSTETRICS AND GYNECOLOGY 


Friday, 2:00 P.M.—Sert Room, Waldorf-Astoria Hotel 
Certain Aspects of So-called Sterility. ARCHIBALD D. CAMPBELL, M.D., Montreal. 


Experience with the Melhado Maneuver for Persistent Posterior Position. GrEorRGE M. WuirTE, M.D., 
St. John, N. B. 


Ovarian Hormones and Carcinogenesis. Lupwic A. Emcr, M.D., San Francisco. 


The Management of Uterine Prolapse by Multiple Plastic Procedures. Epwarp A. ScHUMANN, M.D., 
Philadelphia. 


Wertheim Operation for Cancer of the Uterus. Pror. PAUL WERNER, Vienna. 


SYMPOSIUM ON UROLOGIC INFECTIONS 


Friday, 2:00 P.M.—Le Perroquet Suite, Waldorf-Astoria Hotel 

Obstructive Uropathies. ALEXANDER RANDALL, M.D., Philadelphia. 

Problems in Differential Diagnosis between. Urologic Lesions and Abdominal Lesions. HERMAN L. KRETSCH- 
MER, M.D., Chicago. 

Sympathectomy for the Relief of Vesical Spasm and Pain Resulting from Intractable Bladder Infection. 
REED M. Nessit, M.D., Ann Arbor, Mich. 

Renal Infections and Nephrolithiasis. GEORGE GILBERT SmitTH, M.D., Boston. 

Pyelonephritis and Its Treatment. Witttam F. Braascu, M.D., Rochester, Minn. 





MIDDAY ROUND TABLE CONFERENCES 


12:00 M. to 1:00 P.M.—Waldorf-Astoria Hotel 
TUESDAY 
Jansen Suite 


Infections in Surgery. Mont Rocers Rew, M.D., Cincinnati, Presiding. 


Collaborators: DEAN Lewis, M.D., Baltimore; URBAN Mars, M.D., New Orleans; MicHaet L. 
Mason, M.D., Chicago; ALLEN O. Wu1pPLe, M.D., New York. 


Blue Room 


Shock. ALFRED BLatock, M.D., Nashville, Presiding. 
Collaborators: WiLtt1am DEWITT ANDRUS, M.D., New York; NorMAN E. FREEMAN, M.D., Phila- 


delphia; Cart H. LenHart, M.D., Cleveland; DALLAs B. PHEMISTER, M.D., Chicago. 
Carpenter Suite 


The Immediate Repair of Cutaneous Defects. SumNER L. Kocu, M.D., Chicago, Presiding. 


Collaborators: James B. Brown, M.D., St. Louis; Eart C. Papcett, M.D., Kansas City, Mo.; 
GEORGE WARREN PIERCE, M.D., San Francisco; JEROME P. WEBSTER, M.D., New York. 


Assembly Suite 
Thoracic Surgery. W1Lu1AM F. RrENHOoFF, Jr., M.D., Baltimore, Presiding. 
Collaborators: NORMAN S. SHENSTONE, M.D., Toronto; WALTER EsTELL LEE, M.D., Philadelphia. 
WEDNESDAY 


Blue Room 


The Choice of Anesthetic. Joun S. Lunpy, M.D., Rochester, Minn., Presiding. 


Collaborators: WESLEY BourNE, M.D., Montreal; Wituis D. Gatcu, M.D., Indianapolis; RALPH 
M. Waters, M.D., Madison, Wis. 
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Jansen Suite 


Craniocerebral Injuries. CLAUDE C. CoLEMAN, M.D., Richmond, Presiding. 
Collaborators: B. NoLAND CarTER, M.D., Cincinnati; DonaLD Munro, M.D., Boston. 


Empire Room 
The Surgical Problem of Hypertension. Loyat Davis, M.D., Chicago, Presiding. 


Collaborators: IRvinE HEINLY Pace, M.D., Indianapolis; GEorGE J. HEvER, M.D., New York; 
REGINALD H. SmitHwick, M.D., Boston; ALFRED W. Apson, M.D., Rochester, Minn. 


Assembly Suite 


The Operative Treatment of Hyperparathyroidism. Epwarp D. CuurcuILL, M.D., Boston, Presiding. 


Collaborators: J. DELLINGER BARNEY, M.D., Boston; JoHN J. Morton, M.D., Rochester, N. Y.; 
Dattas B. PHEemisTER, M.D.. Chicago. 


FRIDAY 


Le Perroquet Suite 


The Treatment of Open Wounds. Roy D. McCtvure, M.D., Detroit, Presiding. 
Collaborators: L. KRAEER FERGUSON, M.D., Philadelphia; Epwarp L. Howes, M.D., Washington; 
Mont Rocers RE rp, M.D., Cincinnati. 


Jansen Suite 
The Prevention of Postoperative Pulmonary Complications. Emit—E Hoitman, M.D., San Francisco, 
Presiding. 
Collaborators: CLAUDE S. Beck, M.D., Cleveland; Ettiott C. CuTLer, M.D., Boston; WILtram F. 
RIENHOFF, JR., M.D., Baltimore. 


Assembly Suite 


Infections in Obstetrics. JoHN FRASER, M.D., Montreal, Presiding. 
Collaborators: Frep L. Apatr, M.D., Chicago; ALFRED C. Beck, M.D., Brooklyn; GEorGE W. Kos- 
MAK, M.D., New York; ARTHUR H. Morse, M.D., New Haven. 


Blue Room 


Cancer of the Prostate. HucH H. Younc, M.D., Baltimore, Presiding. 
Collaborators: Wr1Lt1am F. Braascu, M.D., Rochester, Minn.; ALEXANDER RANDALL, M.D., Phila- 
delphia; GEoRGE GILBERT SmiTH, M.D., Boston. 





ASSEMBLY OF INITIATES 
Monday, 3:00 P.M.—Ballroom, Waldorf-Astoria Hotel 


Processional—lInitiates, Officers, Regents, and Governors. 
Opening Remarks. FrepDErIc A. BesLEyY, M.D., Waukegan, President 
The Program of the American College of Surgeons: 
IRVIN ABELL, M.D., Louisville, Vice Chairman, Board of Regents. 
BowMaN C. CROWELL, M.D., Chicago, Associate Director. 
Matcoim T. MacEaAcuern, M.D., Chicago, Associate Director. 
The Fellowship Pledge. Recital by Initiates. 
Greetings to the Initiates. Howarp C. NAFrzicer, M.D., San Francisco, President-elect. 
Closing Remarks. Greorce Crite, M.D., Cleveland, Chairman, Board of Regents. 
Signing of the Fellowship Roll by the Initiates. 
Reception to Initiates and Fellows. 








AR 
Su! 


Tu 


R. F. 
cal 


Loui 
CLAR 


CARL 
sta! 
Staff- 


a 
WI 


Ma 
ABI 











eT ae REST: 


PROGRAM FOR THE 1938 CLINICAL CONGRESS 


ARRANGED IN THE FOLLOWING SUBDIVISIONS: GENERAL SURGERY, OBSTETRICS AND GYNECOLOGY, 

SURGERY OF BONES AND JOINTS, GENITO-URINARY SURGERY, FRACTURES AND TRAUMATIC SURGERY, 

THORACIC SURGERY, NEUROSURGERY, PLASTIC AND FACIOMAXILLARY SURGERY, OPHTHALMOLOGY, 
OTOLARYNGOLOGY. 


NEW YORK—GENERAL SURGERY 


Monday 


BELLEVUE HOSPITAL 


E. A. ROVENSTINE and staff—2. Symposium on anesthesia: 
Anesthetic management of patients with hyperactive 
carotid sinus reflexes; therapeutic nerve blocks, for 
angina, intractable pain, etc.; demonstration of the 
technique of oropharyngeal insufflation of oxygen. 


BETH ISRAEL HOSPITAL 


Harry E. Isaacs and staff—2. Operations, with particular 
reference to diseases of the gall bladder. Dry clinic: 
Cholecystectomy without drainage; common duct ob- 
struction; resectable liver tumors. 


FLOWER-FIFTH AVENUE HOSPITAL 
J. H. Foxes and associates—2. Tumor clinic. 

Tuomas H. McGavacx. Lymphosarcoma. 
aspects of suprarenal tumors. 

J. C. Howarp. Hodgkins disease. 

F. J. BoRELLI and W. E. YouLanp. 

L. R. KAurMAN. Surgical aspects of suprarenal tumors. 

L. C. Rem and F. D. Speer. Pathology. 

G. H. ADLER. Endocrine aspects. 

J. H. Foses. Report of angiosarcoma of the cauda 
equina; intensive x-ray treatment and operation; re- 
sult at end of 21 years, with presentation of patient. 

J. H. Foses, W. E. YOuLAND, and J. C. Howarp. Sym- 
posium on breast cancer. 

J. H. Foses, D. B. Hitt, J. C. Howarp, and W. E. 
YouLanD. Fibrolipoma of the cecum with intus- 
susception; fibrolipoma of the rectum. 


FORDHAM HOSPITAL 


E. R. CuNNIFFE, R. E. WALsH, and ALFRED G. ForMAN— 
2. Operative and dry clinics. 


GOUVERNEUR HOSPITAL 


R. F. CARTER and R. B. Loppan—2. Diagnosis and surgi- 
cal management of gall bladder disease. 


HARLEM HOSPITAL 


Louts T. WricHT—2. Operations and ward rounds. 
CLARENCE P, HOwLEY—2. Operations and ward rounds. 


LENOX HILL HOSPITAL 


Cart EccErs, Otto C. PicKHArpT, DE WITT STETTEN, and 
staffs—2. Operations. 
Staff—2. Symposium on gastric and duodenal ulcer and 
associated lesions. 
WittramM H. Stewart. Roentgen diagnosis of peptic 
ulcer by the modern mucosal method. 
Max Ernuorn. Intubation treatment of peptic ulcer. 
ABRAHAM L. GARBAT. Ambulatory treatment of peptic 
ulcer. 


Medical 


Henry A. Rarsky. Medical treatment of pyloric ob- 
struction. 

Cart Eccers. Gastro-enterostomy in peptic ulcer. 

DeWrrt STeETTEN. End results after resection for pep- 
tic ulcer. 

Otto C. PickHarpT. Treatment of associated lesions. 

HERMANN FIscHER—2. Exhibition of moulages of patho- 
logical specimens of gastro-intestinal tract. 


METROPOLITAN HOSPITAL 


S. T. GLASSER and ALBERT LESSER—1:30. Injection treat- 
ment of varicose veins. 


MISERICORDIA HOSPITAL 


ARTHUR S. McQuILLtAN—2. Symposium on thyroid gland 
surgery; study of 2,000 cases. 

WituramM T. Doran, Sr.—3:30. Surgical judgment in 
procedures of the upper abdomen. 


MOUNT SINAI HOSPITAL 
RA.tpH Cotp, PERCY KLINGENSTEIN, SIGMUND MAGE, and 
JosepH STENBUCK—1:15. Operations. Dry clinic: 
Pancreatic reflux, palliative subtotal gastrectomy for 
juxtacardial gastric ulcer, study of failures after gastro- 
enterostomy. 


NEW YORK CITY HOSPITAL 


LyMAN W. CrossMAN and JAMEes H. KippER—2. Opera- 
tions. 


NEW YORK FOUNDLING HOSPITAL 
GEorGE R. Stuart and staff—2. Unusual surgical cases. 
roentgenological, pathological and surgical aspects. 


NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 


Epwarp W. PETERSON—2. Operations. 


NEW YORK POLYCLINIC MEDICAL SCHOOL AND 
HOSPITAL 


FRANK C. YEOMANS—1:30. Proctological operation. 
ST. LUKE’S HOSPITAL 
Staff—2:30. Symposium on thyroid diseases. 
C. L. GrrBert. Radiotherapy in toxic goiter. ; 
E. HERBERT, JR. Incidence of malignancy in solitary 
adenoma of thyroid. ; i 
Morris K. Smita. Amount of remnant in operations 
for diffuse toxic goiter. . 
G. M. Goopwin. Discussion of postoperative tetany. 
Scientific Exhibitions—Daily 
Tumor exhibit. F. C. Woop, Director Department of 
Pathology. ; ; 
New growths of the respiratory and gastro-intestinal 
tracts. E. J. Ryan, Director Department of X-Ray 
Diagnosis. 
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ST. VINCENT’S HOSPITAL 
Mavrice C. O’SHEA—2. Severed tendons and nerves of 
the hand and forearm. 
AntTHONY Rottrno—2. Pathological demonstration. 


SYDENHAM HOSPITAL 
Mitton BopENHEIMER—2. Operations: Various types of 
thyroid disease. 
Tuesday 


BABIES HOSPITAL 
Epwarp J. Donovan, Witiiam G. HeEexks, Louis M. 
RovssELOoT, and GeorceE H. HuMPHREYS—g. Opera- 
tions. 
Dry Clinics 
Epwarp J. Donovan. Congenital duodenal obstructions. 
Wriuiam G. Heexs. Treatment of acute empyema. 
Louis M. Rovussetot. Treatment of general peritonitis in 
children. 
Grorce H. HUMPHREYS. 
children. 


Retroperitoneal infections in 


BELLEVUE HOSPITAL 


ARTHUR BurRDICK and stafi—g:30. Operations. 

J. A. McCreery and staff—g:30. Operations. 

Guttrorp DupDLey and staff—g:30. Operations. 
Staff—2. Symposium on surgical diseases of the stomach. 

Jacos BucksTEIN. Roentgenologic diagnosis of gastric, 
duodenal and gastric jejunal ulcers. 

Joun A. McCreery. Operative management of sec- 
ondary gastric and duodenal ulceration including 
marginal ulcers. 

GutLrorp S. Duprey. Inflammatory and benign tumors 
of the stomach and their surgical management. 

ARTHUR M. Wricut, Frances H. Bocatxo, and WIL- 
tam H. Barser. Failures after gastrojejunostomy; 
clinical and experimental studies. 

RoLanD L. Meter. Treatment of gastric ulcer. 

Reynotp E. Cuurcu. Surgical treatment of massive 
hemorrhage. 

J. Wrttram HIntTon. 
duodenal ulcers. 


FLOWER-FIFTH AVENUE HOSPITAL 


Hersert C. CHASE—g. Breast operations and motion 
pictures. 

H. D. Furniss and W. P. Eckes—g. Cases of intestinal 
obstructions. 

Eart H. Eaton and Louis PALERMO—g. Treatment of 
burns with horse serum and tannic acid. 

W. G. Crump—g. Carcinoma of rectum. 

J. H. Foses—g. Carcinoma of colon. 

Josepu A. S1Le0O—g. Thrombosis and embolism, post- 
operative care. 

L. R. KaurMan and J. H. Foses and staffs—2. Operations. 

FORDHAM HOSPITAL 

E. R. Cunnirre, R. E. WAtsH, and ALFRED G. FoRMAN—2. 

Operative and dry clinics. 
GOUVERNEUR HOSPITAL 

Francis M. Conway—g. Diverticulitis of the colon. 

Morris M. Berck—g. Diagnosis and treatment of pene- 
trating wounds of the esophagus. 

Josep Girspansky—z. Injection treatment of hernia 
and varicose veins. 

HARLEM HOSPITAL 
Joseru B. Srenspuck—g. Operations and ward rounds. 
Leon GINzBURG—g. Operations. 


Surgical treatment of chronic 


Cuartes S. B. CAssasa, JOSEPH B. STENBUCK, FARROW R. 
ALLEN, IRA FINK, ROBERT E. CARTER, NORMAN Ff. 
Laskey, WILLIAM H. MENCHER, BENJAMIN N. Benrc, 
Francis X. TIMONEY, JOHN R. BRUCKNER, ROBERT S. 
WILKINSON, and WILLIAM SNow—10:30. Symposium 
on subcutaneous and penetrating wounds of the thorax 
and abdomen. 


HOSPITAL FOR JOINT DISEASES 

Mitton BopENHEIMER and staff—g. Operations: Thyroid 
surgery. 

ABRAHAM J. BELLER and staff—g. Operations: Gas- 
trectomy for carcinoma of the stomach; abdomino- 
perineal resection for carcinoma of the rectum. 

Harry GOLpMAN and staff—g. Proctological operations. 


KNICKERBOCKER HOSPITAL 


GrorGE H. SEMKEN—g. The cancer problem. Symposium 
with lantern slides. 


LENOX HILL HOSPITAL 


Staff—9. Dry clinic: Affections of the thyroid gland and 
complications. 

ARTHUR F. Kraetzer. General survey of thyroid dis- 
ease. 

Jacos GEIGER. Value of basal metabolism tests in 
thyroid disorders. 

A. S. BLUMGARTEN. Medical treatment of thyroid dis- 
orders and associated endocrine disturbances, includ- 
ing diabetes. 

Tuomas K. Davis. The psychiatric manifestations in 
hyperthyroidism. 

CLARENCE DE LA CHAPELLE. Cardiovascular problems 
in the thyroid diseases. 

Paut K. Saver. The thyroid in relation to heart disease. 

WALTER T. STENSON. Postoperative care of patients 
with hyperthyroidism. 

Ericu Fricke. Postoperative results in cases with 
hyperthyroidism. 

Francis M. DoneHueE. Postoperative tetany and its 
treatment. 

Otto C. PickHarpt. The use of A.T. 10 in postopera- 
tive tetany. 

Cart Eccers—z2. Esophageal lesions with demonstration 
of patients. 

Ww. H. Stewart and staff—2. Cinefluorographic demon- 
stration of esophageal lesions. 

HERBERT W. MEYER—2. Reconstruction operations for 
epithelioma of the face. 

ARTHUR STEIN—2. Lesions of the vulva; lantern slides. 


LINCOLN HOSPITAL 


Kirsy Dwicut—g. Operations on the colon. Dry clinic: 
Peritonitis and ileus. 

FREDERICK H. AMENDOLA, SAMUEL EPSTEIN, and REUBEN 
GILBERT—11:15. Diseases of the thyroid. 


LUTHERAN HOSPITAL 


ALFRED G. ForMAN and staff—g. Operations. 

Staff—2. Dry clinic. 
Joun P. BrucKNER. Ludwig’s angina. 
CuarLes S. CassasA. Intestinal obstruction. 
ANGELO A. ZINGARO. Epiphyseal fracture. 
Louts Perrotta. Technique of spinal anesthesia and 

end results. 
MEMORIAL HOSPITAL 

BrapDLey L. CoLtey—g. Amputation of leg for osteogenic 
sarcoma. 

Frank E. Aparr—10. Radical amputation of breast for 
carcinoma. 
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METROPOLITAN HOSPITAL 


J. H. Foses and L. R. KaurMan, and staffs—9. Sym- 
posium: Surgery of the stomach, liver, spleen and 
pancreas. 

T. B. WEINBERG. Roentgenological aspects. 

Dr. McNEILL. Gastroscopy. 

LINN J. Boyp and Tuomas H. McGavack. 
aspects. 

J. H. Foses and L. R. KaurMaAn. Operations. 

J. H. Foes and Joun S. O. HERRLIN, Jr. Demonstra- 
tion of cases of pancreatic cysts. 

Roy Upuas, D. B. HILt and staffs. Medical aspects of 
gastric ulcer. 

Staff—1:30. Symposium on gastro-intestinal surgery. 

D. B. Hitt, J. H. Fores, and J. C. Howarp. Lesions of 
the lesser curvature of the stomach, medical aspect, 
surgical aspect, motion pictures and lantern slides. 

Roy UpHam, J. C. Howarp, A. Saccone, and L. R. 
KaAuFMAN. General management of gastric and duo- 
denal ulcer, medical aspect, roentgenological and 
pathological aspects, surgical treatment. 

CHARLES A. HALBERSTAM, Epwarp J. McCase, and 
W. W. Jounson. Report on perforation of gastric 
and duodenal ulcers. 

.. R. KAUFMAN, J. H. FoBes, JoHn S. O. HERRLIN, JR., 
WittrAM P. Eckes, and Epwarp J. McCase. The 
jaundice problem, report by the complete surgical 
staff. 

J. H. Foes and staff. Report of two cases of solitary 
liver abscess. 

H. D. Furniss and W. P. Eckes. Intestinal obstruction. 

Joun S. O. HERRLIN, Jr. Discussion of the water bal- 
ance in treatment. 


MISERICORDIA HOSPITAL 


SauL A. RITrER—10:30. Tuberculosis of ileocecal valve 
simulating malignancy, and other unusual surgical cases. 


Medical 


LesTER BREIDENBACH—2. Phlehectomy for thrombosis. 

Maurice J. CostELLO—3. Surgical neoplasms of skin. 

PeTeR R1zzo—3:30. Devices in skeletal surgery. 
MONTEFIORE HOSPITAL 


A. A. Bere and staff—2. Operations on the colon. 


MORRISANIA CITY HOSPITAL 


J. Lewis AMsTER—g. Operation demonstrating regional 
anesthesia. 


NEW YORK CITY CANCER INSTITUTE 


Ira I. KAPLAN and associates—2. Symposium on cancer. 

IRA I. KAPLAN. Treatment of carcinoma of the cervix in 
advanced cases. 

BRAHAM H. GoLpEN. Palliative mastectomy. 

GeorcE A. CASHMAN. Genito-urinary malignancy, es- 
pecially carcinoma of the penis. 

Rupoteg V. Gorscu. Colostomy. 

ANGELO M. Sata. Pathology of advanced malignancy. 

Davip E. Enrica. Pendant mastography in the diag- 
nosis of carcinoma of the breast. 


NEW YORK CITY HOSPITAL 
FREDERIC BANCROFT and MARGARET STANLEY-BROWN—9. 
Thrombosis; thrombophlebitis; embolism. 


NEW YORK HOSPITAL 
GEORGE J. HEUER and staff—g. Operative and dry clinics. 
GEORGE J. HEvER. Surgical treatment of hypertension. 
Wituram DeW. Anprus. Splenectomy. 
WrtttaM F. MacFee. Surgical lesions of the mouth and 
jaws. 
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RAtpH F. Bowers. Results in g00 thyroidectomies. 

Bronson S. Ray. Organization of a follow-up depart- 
ment. 

N. CHANDLER Foot. Contribution of a laboratory of 
surgical pathology to a surgical service. 

FRANK GLENN. Surgery of common bile duct. 


NEW YORK INFIRMARY FOR WOMEN 
AND CHILDREN 
ANNA HuBert, Mary L. Epwarps, and Frances H. 
BocatKo—g. Surgical follow-up clinic. 
ELIsE S. L’ESsPERANCE—2. Tumor conference. 


NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Cart Eccers—g. Breast clinic (Skin and Cancer unit). 
Tuomas H. RussELL—2. Operations. 


NEW YORK POLYCLINIC MEDICAL SCHOOL AND 
HOSPITAL 

FREDERICK C. KELLER—10. Cadaver demonstration, 
surgical anatomy. 

RoBeErT E. BRENNAN—1I1I. Operations. 

Jerome M. LyncH—1:30. Operations, proctological. 

RICHARD Kovacs—2:30. Lecture on physical therapy. 

Epwarp L. KELLoGG—3:30. Operations. 


PRESBYTERIAN HOSPITAL 


ALLEN O. WurpPLE and Louts M. RoussELot—o. Splenec- 
tomy. 

WILLIAM Barcray Parsons and LAWRENCE W. SLOAN—9. 
Thyroid operations. 

WaLterR W. PatmerR, WILLIAM Barclay PARSONS, 
LAWRENCE W. SLOAN, BERTRAM J. SANGER, and ARTHUR 
P. Stoutr—1o. Symposium on thyroid disease. 

ALLEN O. WHIPPLE, WILLIAM P. THOMPSON, KENNETH R. 
McAtprn, R. West, Louts M. Rousse.ot, and ROBERT 
H. FE. ELttott—2. Symposium on blood dyscrasias and 
splenopathies. 


ROOSEVELT HOSPITAL 


Staff—9. Symposium on surgical management of in- 
tractable ulcerative colitis. 
Tuomas T. Mackie. Medical aspects. 
Henry W. Cave. Operation, with discussion. 
LAWRENCE SopuHIAN. Pathological aspects. 
Staff—2. Symposium on ulcers and carcinoma of the 
stomach. 
Howarp F. Swattuck. Medical aspects. 
WILLIAM H. Boone. Roentgen diagnosis. 
Conpict W. CuTLerR, Jr. Indications for surgical treat- 
ment. 
Gorpon P. McNEER. Demonstration of gastroscopy. 
Grant P. PENNOYER and JULIAN M. FRESTON—3:30. 
Demonstration of various types of peripheral vascular 
diseases with differential diagnosis and the results of 
treatment. 
ST. FRANCIS’ HOSPITAL 
ALEXANDER NICOLL and _ staff—g. Cholecystectomy; 
cholecystectomy with exploration of common duct. 
CHARLES VEJvopA and_staffi—g. Cholecystectomy; 
appendectomy; herniorrhaphy. 


ST. LUKE’S HOSPITAL 
Henry H. M. Ly Le, Joun DouGtas, Epwarp J. DONOVAN, 
WituiaM F. MacFeg, Morris K. Smits, and staff—g. 
Operative and dry clinics. 
B. R. SHore. Surgical treatment of epitheliomas of the 
face. 








Wriuram F. MacFee. Obstruction of the small in- 
testines. 

E. D. Truespett. The prognosis in silent gallstones. 

Epwarp J. Donovan. Congenital diaphragmatic 
hernia. 

Wituram G. Heexs and Writram T. Grss, Jr. The 
value of gastroscopy in diagnosis; demonstration of 
gastroscopy. 


ST. VINCENT’S HOSPITAL 
JosepH A. Brapy, GeorGE R. Stuart, Henry V. WALSH, 
FRANK J. McGowan, BERNARD D. HANNAN, and 
Francis X. TrimoNEY—g. Operations. 
RayMonp P. SuLLIVAN, CONSTANTINE J. MAcGuTIRE, JR., 
Louts F. SANMAN, CLARENCE P. HOWLEY, and JoHN H. 
Morris—g. Operations. 


SYDENHAM HOSPITAL 


MILTON BoDENHEIMER—3. Dry clinic: Stab and bullet 
wounds of the chest and abdomen. 


UNITED STATES MARINE HOSPITAL 


L. A. Pater and staff—1o:30. Symposium on gastric 
surgery. 
L. A. PALMER and staff. Surgical aspects. 
C. R. Smita. Pathological aspects. 
F. Liperson. X-ray reports. 

J. A. BrasFieLD and Harotp KELMAN—10:30. Sym- 
posium on back injuries: Surgical aspects; neuro- 
psychiatric aspects. 

Haro_p KeLMAN and S. P. Cooper—2. Symposium on 
peripheral vascular disease. 

L. A. PALMER and staff—2. Operative and dry clinic: 
Hernia. 


Thursday 


BEEKMAN STREET HOSPITAL 


Staff—9. Symposium on abdominal emergencies from 

various clinical viewpoints; ward rounds. 

ArtHuR H. Terry, Jr. The acute abdomen in the 
diabetic. 

Rosert H. KeNNEpDy. Ovarian conditions contributing 
to an acute abdomen. 

Sic¢muND Mace. Retroperitoneal injury simulating 
acute abdomen. 

James H. Heyt. Pseudopancreatic cyst following ab- 
dominal trauma. 

Exras Rusrn. Genito-urinary tract injuries. 

CHARLES J. OPPENHEIM. Coronary thrombosis. 

Tuomas M. Lowry. Acute allergic abdomen. 

Myron A. SAtuick. Perforated peptic ulcer. 


BELLEVUE HOSPITAL 
Staff—9:30. Symposium on surgery of the thyroid. 

Roperick V. GRrAcE and CARNES WEEKS. Total thy- 
roidectomy for heart disease, four-year results; pro- 
gressive exophthalmus following Graves’ disease; 
aberrant thyroid, two cases; interval surgery in the 
patient with hyperthyroidism. 

Russet H. Patrerson. Prevention and treatment of 
complications in goiter surgery. 

H. M. WertHetm. Demonstration of cervical plexus 
anesthesia block, lantern slides. 

H. A. D. O’Connor and JosepH Nasu. Evaluation of 
postoperative thyroid results. 

ArtHuR S. McQvrLtan. Ossification of a thyroid 


adenoma; Huerthle-cell tumor of the thyroid gland; 
Hashimoto’s disease of the thyroid gland; epithelioid 
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carcinoma of the thyroid gland; hyperparathyroidism; 
postoperative tetany, treatment. 

ARTHUR M. WriGHT and staff—g:30. Operations. 

FENWICK BEEKMAN and staff—2. Symposium on children’s 

surgery: Treatment of fractures, congenital anomia, 
burns, problem cases. 

Tra I. Kaptan and associates—2. Operative and dry 
clinics: Irradiation treatment of malignant and 
benign lesions. 

Ira I. Kaptan. Treatment of carcinoma of the cervix 
with radium. 

Rreva Rosu. Surface lesions including carcinoma of the 
lip. 

Dorotuy BELL. Primary and postoperative carcinoma 

of the breast. 

Mitton FRIEDMAN. Tumors of the upper respiratory 

tract. 

SIDNEY RUBENFELD. Lymphoblastomas. 


FLOWER-FIFTH AVENUE HOSPITAL 


L. R. KaurMan and J. H. Foes, and staffs—2. Operations. 

J. H. Foses and associates—2. Symposium on gastro- 
intestinal surgery; lesions of the lesser curvature of 
the stomach. 

D. B. Hitt. Medical consideration. _ 

J. H. Foses and J. C. Howarp. Surgical consideration; 
motion pictures and lantern slides; general manage- 
ment of gastric and duodenal ulcer. 

Roy Upuam. Medical consideration. 

J. C. Howarp. Roentgenology. 

L. C. Ret. Pathology. 

L. R. KaurMan. Surgery. 

CHARLES A. HALBERSTAM, EDWARD J. McCase, and 
WILLIAM WARNER JOHNSON. Report of perforation of 
gastric and duodenal ulcers. 

J. H. Foses, L. R. KaurMAn, Joun S. O. HERRLIN, Jr., 
W. P. Eckes, and Epwarp J. McCaBe. The jaundice 
problem. 

H. D. Furniss and W. P. Ecxes. Intestinal obstruc- 
tions. 

Joun S. O. HERRLIN, JR. Discussion of water balance. 


FORDHAM HOSPITAL 


ALEXANDER NICOLL, JAMES H. Kenyon, and Lovts 
MARTON—g and 2. Operative and dry clinics. 


GOUVERNEUR HOSPITAL 
J. F. ERpMANN—g. Operations. 


HARLEM HOSPITAL 
Rap H. Younc—g. Operations. 
CHARLES S. B. CassAsA—g. Operations. 
Louis T. Wricut, JosepH G. Levy, SoLomon WEIN- 
TRAUB, FREDERICK A. KASSEBOHM—1Io. Symposium on 
lymphopathia venereum. 


LENOX HILL HOSPITAL 
Orto C. PicKHARDT, CARL Eccers, DEWITT STETTEN, and 
staffs—g. Operations. 
LINCOLN HOSPITAL 


Epwarp D. TRUESDELL—g. Operations on biliary tract. 

CHARLES S. RoGEers—1o0:30. Dry clinic: Children’s 
surgery. 

James R. Lincoitn, JAcoB FRIEDMAN, and LEONARD 
ORENS—11:15. Surgical complications of diabetes. 


MEMORIAL HOSPITAL 


GrorGE E. BINKLEY—g. Resection for carcinoma of rec- 
tum. 
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GreorGE T. Pack—g. Resection for gastric carcinoma. 
Staff—11. Cancer conference. 


METROPOLITAN HOSPITAL 


Tuomas H. McGavack, CHartes A. HALBERSTAM, S. T. 
GLASSER, and ALBERT LESSER—g. Peripheral vascular 
diseases, with demonstration of arteriography, oscillom- 
etry, Landis test and histamine test. 

Davip WEEKS and associates—g. Report on experimental 
work in the production of renal hypertension and 
operative procedures for relief. 

J. H. Fosrs, L. R. KAurMAN, and staffs—g. Operations. 


MOUNT SINAI HOSPITAL 
Joun H. Gariock, Leon GrnzBurc, WILLIAM H. 
MENCHER, and Moses Swick—1:15. Operations: 
Colonic surgery; obstructive jaundice. Dry clinic: 
Ulcerative colitis; carcinoma of the esophagus. 


NEW YORK CITY HOSPITAL 


Paul K. SAvER and staff—g9. Operative and dry clinics. 
LesTER BLUM—g. Experimental cardiac surgery. 

W. G. TERWILLIGER—g. Varicose veins. 

RoBERT T. FINDLAY—g. Surgery in the poor-risk aged. 


NEW YORK HOSPITAL 
GEORGE J. HEVER and staff—g. Operative and dry clinics. 

FRANK GLENN. Acute cholecystitis. 

WittrAM F. MacFee. Carcinoma of the large bowel. 

Ratpu F. Bowers. Terminal ileitis. 

CRANSTON W. Homan. Pre- and postoperative studies 
of gastric secretion. 

WitirAmM M. Cooper. Carcinoma of the ampulla of 
Vater. ‘ 

J. HERBERT Conway. Leiomyosarcoma of the stomach. 


NEW YORK INFIRMARY FOR WOMEN AND 
CHILDREN 
ANNA HuBErtT, Mary A. JENNINGS, and IsABEL KNOwL- 
TON—g. Operations. 
FRANCES BoGATKO—g. Varicose vein clinic. 


NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Cart Eccers—g. Dry clinic: Surgery of the head and 
neck, 
CHARLES G. HEypD—g. Operations. 
EDWARD W. PETERSON—g. Operations. 


NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 
JouN J. McGratH—trr1. Operations. 
VINCENT HuRLEY—1:30. Proctology, cadaver demonstra- 
tion. 
J. E. HAMMETT—2:30. Operations. 


PRESBYTERIAN HOSPITAL 
BEVERLY C. SmitH, Davip C. Butt, Louts BAuMAN, and 
ByRON STOOKEY—g. Operations. Symposium on vascu- 
lar disturbances of the extremities. 
Joun M. Hanrorp, ARTHUR P. Stout, CusHMAN D. Haac- 
ENSEN, MAuRICE LENZ, and THEODORE P. EBERHARD 
—z2. Symposium on therapy of tumors of head and neck. 


ROOSEVELT HOSPITAL 


Howarp A. PatrersoN—g. Thyroid clinic: Followed by 
demonstration of cases with discussion of recurrent and 
persistent hyperthyroidism. 


HOSPITAL FOR RUPTURED AND CRIPPLED 


CarL G. Burpick and associates—9. Symposium on 
hernia. 
Joun E. Suttivan. Postoperative complications. 
RopericK V. GRACE and VANSEL S. JOHNSON. Results 
of herniotomy in patients over fifty years of age. 
FENWICK BEEKMAN. Undescended testicle. 
Norman L. HicInsoTHam. Division of cord. 
Brabtey L. Corey. Injection treatment. 
Davin GILLEsPIE. Fascial sutures in the repair of hernia. 
ROLAND L. Mater. Silk sutures in the repair of hernia. 
WILLIAM CRAWFORD WHITE—9g. Demonstrations of cases 
of carcinoma of the thyroid gland with discussion of 
treatment. 
Lewis S. Boota, Matcotm H. MunkitTtrIck, and PAuL 
M. Woop—z2. Demonstration of modern trends in anes- 


thesia. 
ST. FRANCIS’ HOSPITAL 


RosBert B. LoszBan and staffi—g. Subtotal gastrectomy; 
stomach cases. 


ST. LUKE’S HOSPITAL 


Henry H. M. Lyte, Jonn Douctas, Epwarp J. Donovan, 
WiiuiaAM F. MacFee, Morris K. Situ, and staff—o. 
Operations. 


ST. VINCENT’S HOSPITAL 


Epwarp V. DENNEEN, FRANK J. SERAFIN, WILLIAM P. 
MAcNAMARA, HENRY A. WARN, and JAMeEs F. BRowN 
—g. Operations. 

RayMonpD P. SULLIVAN, JoHN A. LAWLER, Maurice C. 
O’SHEA, THomas C. CASE, Francis M. Conway, and 
Joun A. FALLON—g. Operations. 

RAYMOND P. SULLIVAN—2. Malignant and non-malignant 

lesions of colon, surgical aspects. 
WILLIAM W. Maver. X-ray demonstrations. 
ANTHONY Rorttino. Pathological demonstration. 
Staff—2:45. Symposium on hernia. 
CLARENCE P. Howey. Diaphragmatic hernia. 
Joun A. Lawter. Paraduodenal and paravesical 
hernias. 

Staff—3:30. Symposium on perforated ulcer. 

FRANK J. McGowan. Operative procedure. 

EpWARD V. DENNEEN. Five-year operative experience. 
J. Raymonp Lutz. Medical management. 

Joun H. Morris. Follow-up experience. 


SYDENHAM HOSPITAL 
CULLEN ADLERBLUM—g. Dry clinic: Varicose vein injec- 
tions. 
Meyer H. Freunp—10:30. Operations: Perineal excision 
of the rectum for carcinoma; anorectal operations. | 
LesTER J. UNGER—2:30. Operations: Blood transfusion— 
Unger method. 


UNITED STATES MARINE HOSPITAL 

Staff—1o:30. Symposium on appendicitis. 

L. A. PALMER and staff. Surgical aspects. 

C. R. Suir. Pathological aspects. 

J. W. KENNEDY. X-ray findings. 
C. Fercuson and R. MEE—10:30. Symposium on rectal 

surgery. 
S. P. CoopER—10:30. Hernia operations. 


VETERANS ADMINISTRATION HOSPITAL 


FREDERICK W. BANcRoFT—g. Operations: Gastric resec- 
tion for pyloric obstruction, 2 cases. Discussion of 
thrombosis and embolism. 
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ALLEN G. FULLER—g. Operations: Carcinoma of the rec- 
tum, second stage. 

H. J. BAien, E. P. Hatt, and J. P. DELANEY—10. Op- 
erations: Inguinal hernia repair, with demonstration of 
sliding bladder, 2 cases; end result cases, stomach and 
intestinal, nonmalignant. 

DeForrest BALLou, JrR.—10. Operations: Laryngofis- 
sure, partial laryngectomy. Dry clinic: Carcinoma of 
the larynx. 

B. F. HaypEN, Manager; CARLETON Bates, Clinical Di- 
rector; JAMES EwINnc, FRANK E. Apartr, and FRED W. 
Stewart, Consultants—2. Tumor conference. 

ALLEN G. FULLER. Carcinoma of the stomach. 

E. Levy. Carcinoma of the lung. 

J. P. Parmer. Carcinoma of lip and tongue. 

W. G. CHRISTOFFERSEN. Basal cell carcinoma and car- 
cinoma of the rectum. 

Cartes F. Bioom. Collaborated material. 

R. C. HENDERSON. Collaborated material. 

DeForrest Battovu, Jr. Carcinoma of the larynx. 

H. Herscuer. Hodgkins disease and lymphosarcoma. 


Friday 
BELLEVUE HOSPITAL 
Staff—9:30. Symposium on gall bladder surgery. 
CONSTANTINE J. McGutre. Treatment of acute chole- 
cystitis. 
FRANK COTUI. 
disease. 
IrA I. KAPLAN. 
biliary tract. 
Wititam T. Doran. 
patient. 

Ernest W. Lampe. Acute pancreatitis in relation to 
biliary tract disease. 

Joun E. Sutton, Jr. Jaundice and common duct stone. 


BETH ISRAEL HOSPITAL 

Percy KLINGENSTEIN and staff—z2. Operations: Graves’ 
disease; gastroduodenal ulcer. Dry clinic: Pre-operative 
radiation in carcinoma of the breast. 

I. Kross—2. Dry clinic: Obstructive lesions of the small 
intestine. Case presentations. 

SAMUEL Murson—z2. Dry clinic: Unusual pre-operative 
complications of hernia. 


WILLIAM BOOTH MEMORIAL HOSPITAL 


Wituram T. Kennepy—g. Surgical treatment of incon- 
tinence of urine in women. 

Joun Rocers and ArtHuR McQvuILLtan—1o. Thyroid 
clinic. 

Grorce W. KosMAK and N. GILBert SEyMour. Demon- 
stration of medical and surgical facilities in a small 
private hospital run by the Salvation Army for people 
of moderate means. 


FLOWER-FIFTH AVENUE HOSPITAL 

J. Cirrrorp Hayner, DeW. R. S. Barnes, and W. L. 
Primacove—g. The use of lemon oil as a skin antiseptic. 

Joun S. O. HERRLIN, Jx.—g. Infections of the hand; wax 
models; motion pictures. 

J. H. Foes and L. R. KaurMaAn and staffs—z2. Operations. 

J. H. Foses and S. T. GLasser—z. The use of ox fascia 
in hernia operations. 

J. C. HayNer—2. Demonstration of new method in hernia 
operations. 

L. R. KAurMAN and W. W. JoHNson—z2. 
of wire sutures. 


Intravenous medication in gall bladder 
Radiation therapy in disease of the 


Management of the gall bladder 


Demonstration 


GYNECOLOGY 


AND OBSTETRICS 


W. W. JoHNson and ALBERT LESSER—2. Experimental 
work on dogs. 

J. D. Norris—2. Studies in wound healing—dehiscence 

Davip WEEKS and associates—2. Symposium on hyper 
tension. Report on experimental work in the production 
of the renal type and operative procedures for relief. 

Wit.1AM H. BisHor and J. H. Fopes—z. Intussusception 
of appendix, outside of anus, removal; demonstration 
with lantern slides. 

J. H. Foses, CHarLes HALBERSTAM, and staff—2. The 
present status of appendicitis, demonstration of a nev 
operation; motion pictures. 

Donatp E. Brace and staff—2. Contribution of a depart 
ment of anesthesia to a surgical service. 

L. C. Rem—z. Contribution of a laboratory of surgical 
pathology to a surgical service. 


FRENCH HOSPITAL 


ARTHUR M. Wricat and staff—9. Symposium on diseases 
of the gall bladder. Cholecystitis in elderly people 
treated by cholecystgastrostomy; stone in the common 
duct, poor operative risk; cholecystogastrostomy, pa- 
tient living ten years later; choledochoduodenostomy 
for recurrent obstruction of common bile duct, rubber 
tube implantation, five months; resection of sigmoid for 
carcinoma complicated by intestinal obstruction by gall 
stones; pathological discussion by Dominic Anthony 
DeSanto. 

FORDHAM HOSPITAL 

E. R. CunnirFe, R. E. WAtsH, and ALFRED G. FORMAN 

—2. Operative and dry clinics. 


GOUVERNEUR HOSPITAL 
Micvuet G. Exvras—2. Perforated gastric and duodenal 
ulcer. 
F. J. McGowan—z. 
Borris KORNBLITH—2. 


HARLEM HOSPITAL 
Staff—9. Dry clinics. 

Cuartes S. B. CASSASA, ALEXANDER ALTSCHUL and 
staff. Thyroid disease. 

Leon GrnzBurc. Intestinal obstruction. 

James C. WHITAKER. Fat embolism. 

AUBRE DEL. MAyNARD. Treatment of burns. 

U. Conrap Vincent. Surgical lesions of the terminal 
ileum, cecum, and the ascending colon. 


KNICKERBOCKER HOSPITAL 
Joun V. Bourer, C. JosepH DELANEY and Pro. V. 
PREWITT—9. Operative and dry clinic: Surgery 
of the stomach and gall bladder. 


LENOX HILL HOSPITAL 


Staff—10:30. Symposium on lesions of the colon. 

Wittram H. Stewart. Differential diagnosis between 
carcinoma, diverticulitis and sigmoiditis. 

Cart Eccers. Diverticulitis and sigmoiditis. 

DeEWIrtT STETTEN. Carcinoma of the colon and its radi- 
cal treatment. 

HERBERT W. MEYER. Radical operations for carcinoma 
of the rectum. 

Joun C. A. GerSTER. Conservative operations for car- 
cinoma of the rectum. 

Exhibition of moulages of pathological specimens of the 
gastro-intestinal tract. 


LINCOLN HOSPITAL 
Brapiey L. CoLtey—g. Management of bone tumors in a 
general hospital. 


Discussion of above. 
Lymphogranuloma venereum. 
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BENJAMIN SHERWIN—9:45. Complications in hernia oper- 
ations. 

PETER VOGEL—10:45. Management of a blood bank in a 
municipal hospital. 


MEMORIAL HOSPITAL 


Hayes E. Martin—g. Hemilaryngectomy for carcinoma. 

GeorGE T. PAcK—g. Intrascapulothoracic amputation for 
melanoma. 

Staff—1o. Demonstration of x-ray and radium equipment. 
Inspection of new Memorial Hospital. 


METROPOLITAN HOSPITAL 


J. H. Foses and L. R. KaurMman, and staffs—o9. Opera- 
tions. 
Staff—9. Dry clinics. 

H. D. Furniss and W. P. Eckes. 
tinal obstruction. 

Joun S. O. HERRLIN, Jr. Water balance. 

J. H. Foses and Dr. CuAse. Breast. 

J. H. Foses. Discussion of ox fascia in the repair of 
hernias. 

L. R. KAuFMAN, W. W. JoHNsON, and ALBERT LESSER. 
Demonstrations of wire sutures in hernia with a report 
of experimental work on dogs. 

J. H. Foses, J. CLirrorp HayNer, and CHArRLEs A. 
HALBERSTAM. Report on the present status of appen- 
dicitis. 

J. WatsH. Report on the value of rebound tenderness. 


Discussion of intes- 


MORRISANIA CITY HOSPITAL 
GeorGE E. MILaAni—2. Operation for repair of large her- 
nias by fascial flaps. 
WILLIAM KLEIN—3:30. Treatment of acute mesenteric 
lymphadenitis. 


NEW YORK CITY CANCER INSTITUTE 
(Welfare Island Hospital) 

Ira I. KAPLAN and associates—2. Symposium on cancer. 
IrA I. KAPLAN. Demonstration of cancer cases. 
LIONEL S. AUSTER. Surgical problems of advanced can- 

cer, illustrated by specific cases. 
Davip E. Exruicu. Interesting roentgenograms of ad- 
vanced cancer cases. 


NEW YORK CITY HOSPITAL 
IstporE Kross and staff—9. Operative and dry clinics. 


NEW YORK INFIRMARY FOR WOMEN AND 
CHILDREN 
Mary L. Epwarps, Emma S. ARONSON, and MARGARET 
STANLEY-BROWN—g. Operations. 
Asta J. WITTNER and Sopute Spttz—g. Sterility clinic. 
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NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Tuomas H. RussELL—g. Operations. 
CARL EGGers—2. Operations: Breast, head, and neck 
cases. 
Joun F. ERDMANN—2:30. Operations. 


NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 
HERBERT C. CHASE—11. Operations. 
WiLitraAm M. Cooper—2:30. Lecture and demonstration 
on varicose veins. 


PRESBYTERIAN HOSPITAL 

ALLEN O. WurppLe and staff—o9. Operations: Pancreas. 
Dry clinic and follow-up, pancreatic lesions. 

JANA W. ATCHLEY, JOHN ScuppDER, and Octa C. LeicH— 
2. Symposium on fluid loss and fluid balance in surgery. 

F. B. St. Jon, H. D. Harvey, C. A. Fioop, and Ross 
GOLDEN—2. Symposium on gastric and duodenal le- 
sions. 


ROOSEVELT HOSPITAL 
Convict W. CuTLER, JR.—g. Gastric resection for carci- 
noma of the stomach. 
ALFRED STILLMAN II—g. Resection of the colon for carci- 
noma. 


ST. FRANCIS’ HOSPITAL 
RoBERT B. Lossan and staff—g. Operations for primary 
hyperthyroidism, secondary hyperthyroidism, and non- 
toxic thyroid. 


ST. LUKE’S HOSPITAL 
Henry H. M. Lyte, Jonn Dovuc tas, Epwarp J. Donovan, 

WitiraM F. MacFEer, Morris K. Suits, and staff—o. 
Operative and dry clinics. 

W. H. Berry. Treatment of endocervicitis by electro- 
coagulation. 

FREDERICK W. SOLLey. Injection treatment of hydro- 
cele. 

H. J. SHELLEY. Injection treatment of varicose veins. 

P. C. Morton. Demonstration of rolling proctologic 
equipment table; relation of solitary polyps to carci- 
noma of the colon. 

G. E. Burrorp. Problems in organization of a depart- 
ment of anesthesia. 


ST. VINCENT’S HOSPITAL 
Louis F. SANMAN—2. Symposium: Surgical jaundice. 
Francis X. Timoney—3. Effect of iodine on the thyroid 
gland as seen in stage thyroidectomies. 
ANTHONY Rottino—3. Pathological demonstrations. 


GENITO-URINARY SURGERY 


Monday 


HOSPITAL FOR JOINT DISEASES 

PauL W. AscHNER, IRvING Stmons, J. SIDNEY RITTER, 
and WILLIAM BISHER—2. Operations: Nephrectomy for 
tuberculosis, aseptic technique; pyelonephrolithotomy; 
pelvic ureterolithotomy. Dry clinics: Evaluation of ex- 
cretion urography; cystometry and sphincterometry in 
diagnosis; seminal vesicles, diagnosis and therapy; selec- 
tion of procedures in prostatic hypertrophy. 


NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 


DANIEL A. SINCLAIR—3:30. Operations. 


SYDENHAM HOSPITAL 
Ratpu L, DouRMASHKIN—2. Lesions in the female urethra; 
relationship of bone fractures to formation of calculi in 
the urinary tract; treatment of urethral calculi with 
rubber bags and metallic dilators. 
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Tuesday 
FLOWER-FIFTH AVENUE HOSPITAL 
SPRAGUE CARLETON and staff—9. Kidney and prostate 
surgery; demonstration of clinic apparatus, models and 
sketches. 
MEMORIAL HOSPITAL 
BENJAMIN S. BARRINGER—10. Suprapubic cystotomy for 
carcinoma. 
METROPOLITAN HOSPITAL 
SPRAGUE CARLETON and staff—1:30. Operations. 
MORRISANIA CITY HOSPITAL 
TERRY M. TowNseEND—1:30. Operation: Prostatic ob- 
struction. 
Joun Durr—2. Dry clinic: Urological malignancies. 
Joun J. RorH—2:30. Diverticula of the bladder. 
NEW YORK CITY HOSPITAL 
Tuomas J. KtrwiN—2. Operative and dry clinics. 
NEW YORK HOSPITAL 
ALEXANDER RAYMOND STEVENS, OswALp TowsLey, and 
staffs—2. Operative and dry clinics. 
NEW YORK INFIRMARY FOR WOMEN AND 
CHILDREN 
ANNE E. KunNeER—g. Dry clinic. 
NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Josern A. Hyams—z2. Operative and dry clinics. 


PRESBYTERIAN HOSPITAL 
J. BENTLEY SQUTER and staff—2. Operations. 
RIVERSIDE HOSPITAL 


Smion A. BeIsLeR—3. Urogenital conditions in the tuber- 
culous. 

UNITED STATES MARINE HOSPITAL 

C. Fercuson and R. A. MEE—2. Symposium on prostatic 
surgery. 

WOMAN’S HOSPITAL 

Henry G. BuGBEE—2. Nephrectomy for pyonephrosis; 
genito-urinary problems in relation to gynecology and 
obstetrics. 

Atspert H. AtprinGe—2. Treatment of postoperative 
vesicovaginal fistula, demonstration of new technique, 
lantern slides. 

Thursday 
BELLEVUE HOSPITAL 

ALEXANDER R. STEVENS and staff—g9:30. Symposium on 
urinary calculus. 

ALEXANDER R. STEVENS and staff—z2. Operations. 


BETH ISRAEL HOSPITAL 
Staff—2:30. Operative and dry clinics. 
ABRAHAM Hyman. Differential diagnosis of renal and 
suprarenal tumors, with lantern slides. 
Seymour F. WILHELM. Diagnosis and operative treat- 
ment of male sterility, with lantern slides. Presenta- 
tion of cases of unusual interest. 


FLOWER-FIFTH AVENUE HOSPITAL 
SPRAGUE CARLETON and staff—9. Kidney and prostate 


surgery; demonstration of clinical apparatus, models 
and sketches. 


FRENCH HOSPITAL 
Cuartes H. Caetwoop and Joun DENNIS GOONEY—g. 
Treatment of lacerated kidney and ureter, demonstra- 
tion of cases; lacerations of bladder; lacerations of urethra; 
injuries to testes. 


LINCOLN HOSPITAL 
Davip GEIRINGER, FRANcIS P. TWINEM, JORGE CAmpPvu- 
ZANO, and Istpor PALAIs—g. Operations. 


NEW YORK CITY HOSPITAL 
Joun H. Morrissey—2. Perineal surgery. 


NEW YORK INFIRMARY FOR WOMEN AND 
CHILDREN 


ANNE KUHNER—g. Dry clinic. 


NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 


F. JosepH McCartay—3:30. Operations. 


PRESBYTERIAN HOSPITAL 
J. BentLey SQurer and staff—2. Symposium on tumors 
of the kidney. 


ROOSEVELT HOSPITAL 
Simon A. BetsLeR—2. Transurethral prostatectomy; 
suprapubic prostatectomy; nephrectomy. 


ST. LUKE’S HOSPITAL 
Staff—1o:30. Dry clinic. 
Henry H. M. Lyte. Ombredanne operation for hypos- 
padias. 
Henry G. BucsBee. Neoplasms of the urinary tract. 
G. F. Hocu. Urinary calculi. 
J. A. Taytor. Transurethral resection. 
A. J. Murpuy. Urologic complications following hys- 
terectomy. 
Friday 
FLOWER-FIFTH AVENUE HOSPITAL 
SPRAGUE CARLETON and staff—9. Kidney and prostate 
surgery; demonstrations of clinical apparatus, models 
and sketches. 


LENOX HILL HOSPITAL 
Staff—g9. Symposium on affections of the urinary tract 
and their treatment. 

GeorGe W. S taucuTer. Use of sulfanilamide in 
urological infections. 

HERBERT W. Mever. Case presentations: Conservative 
surgery of strictures of the uretero-pelvic junction; 
repair of hypospadias—late result. 

Witiram R. Devzett. Perirenal air insufflation as an 
aid in diagnosis; motion pictures. 

Peter A. Naratu. The réle of the hydromechanics in 
the renal pelvis in general body infections. 

Hersert R. Kenyon. The present status of trans- 
urethral prostatic resection. 

MAxIMILIAN M. Nemser. Presentation of interesting 
cases of renal tumors. 


LUTHERAN HOSPITAL 
Terry M. TowNsEND—2. Operations: Surgery of hyper- 
trophied prostate. 


METROPOLITAN HOSPITAL 
SPRAGUE CARLETON and staff—1:30. Operations. 
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MISERICORDIA HOSPITAL 


MAXIMILIAN NEMSER and HuBert Lyons—g: 30. Sym- 
posium on tumors of the urinary tract. 

Husert Lyons. Diagnosis of renal, ureteral and vesical 
tumors. 

MAXIMILIAN NEMSER. Management of tumors of the 
urinary tract; pyelographic changes in various types 
of renal tumors; lantern slides. 

RoBertT C. SCHLEUSSNER—1I1. Pathologic classification 
of tumors of the urinary tract; demonstration of gross 
and microscopic specimens. 


MOUNT SINAI HOSPITAL 


Gorpon D. OPPENHEIMER and Moses SwicK—1:15. 
Operative and dry clinic. 
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NEW YORK POLYCLINIC MEDICAL SCHOOL 
Davin GEIRINGER—3:30. Operations. 
PRESBYTERIAN HOSPITAL 
J. BENTLEY SQUIER and staff—2. Operations. 


ST. VINCENT’S HOSPITAL 


HERBERT MOHAN, WENDELL J. WASHBURN, T. F. HOWLEY, 
E. Craic Coats, and G. J. MeccA—g. Operations. 


SYDENHAM HOSPITAL 


SAMUEL LuBASH—g. Operations: Plastic repair of the 
kidney pelvis in hydronephrosis. 

SAMUEL MALISOFF—10:30. Operations: Transurethral 
resections for vesical neck obstructions. 

Louis FRIEDMAN—1. Operations. 


OBSTETRICS AND GYNECOLOGY 


Monday 


BETH ISRAEL HOSPITAL 
(Jewish Maternity Hospital) 
SAMUEL J. ScapRON and Epwin G. LancrocKk—2. Ob- 
stetrical operations. Dry clinic: Cesarean section, demon- 
stration of forceps delivery. 


HARLEM HOSPITAL 


Henry C. Fark, PETER M. Murray, and Murry H. 
LEVINE—2:30. Organization of gynecological service in 
the large city institution. 

FREDERICK A. KASSEBOHM—3. Placenta praevia. 


LYING-IN HOSPITAL 


1. J. STANDER—2. Staff conference. Heart disease com- 
ge te pregnancy; dystocia in a patient with a con- 
tracted pelvis. 


METROPOLITAN HOSPITAL 


Horace AYErs and staff—1:30. Dry clinic: Transplanta- 
tion of ovaries, motion pictures, cardboard demonstra- 
tion, presentation of patient. 

Donap E. Brace and staff—r :30. Collection of placental 
blood for indirect transfusions, motion pictures. 

L. S. Lorzeaux and staff—1:30. Obstetrical and gyneco- 
logical problems. 


MOUNT SINAI HOSPITAL 


SAMUEL H. Gest and staff—1:30. Operative clinic: The 
treatment of prolapse, cystorectocele and incontinence 
in three typical cases. 


NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Mortimer N. Hyams and staff—z. Dry clinic: Uterosal- 
pingography by fractional injections of lipiodol; steriliza- 
tion of the female as an office procedure; conization of 
the uterine cervix. 


PRESBYTERIAN HOSPITAL 
(Sloane Hospital for Women) 


W. W. Herrick, ALvin J. B. TILLMAN, and JEAN CorwIN 
—z2. Symposium on the toxemias and other complica- 
tions of pregnancy. 


RIVERSIDE HOSPITAL 


NELSON B. SACKETT—2. Gynecological complications in 
advanced pulmonary tuberculosis. 


WOMAN’S HOSPITAL 


WILLIAM T. KENNEDY—2. Complete abdominal hysterec- 
tomy for fibroids; operation for incontinence of urine, 
cystocele, rectocele, laceration of pelvic floor; demon- 
stration of Kennedy technique and end results. 

Ratpu L. BARRETT—2. Electrocoagulation of cervix, two 
cases; demonstration of technique and end results. 


Tuesday 


BELLEVUE HOSPITAL 


E. W. Hottapay—g. Operations: Repair of old third-de- 
gree laceration. 

Ws. E. Stupprrorp—9g. Operations: Repair of cystocele 
and rectocele; suspension of uterus. 

CLauDE HEATON—g. Obstetrical ward rounds; complica- 
tions of pregnancy; x-ray pelvimetry. 

Howarp C. Taytor, Jr.—2. Care of patients suffering 
from gynecological malignancy. 

Ws. E. Stupprrorp and Howarp C. Taytor, Jr.—3:30. 
Demonstration of pathological material. 


BETH ISRAEL HOSPITAL 


Staff—9. Gynecological dry clinic. 

HERMAN LorBER. Carcinoma of fallopian tubes; carci- 
noma of ovary with peritoneal implants, five years 
after operation; early carcinoma of uterus. 

Mavrice RasHBavo. The diagnosis and management of 
urinary incontinence. 

SEYMOUR WIMPFHEIMER. Chorioepithelioma. 

E. A. Horowitz. The treatment of gonorrhea in women 
by systemic hyperpyrexia and simultaneous pelvic 
heating—an evaluation of 714 years’ experience. Ra- 
tionale of treatment, indications, technique, appara- 
tus required, results in lower genital tract infections, 
in salpingitis and in gonorrheal arthritis, late results; 
treatment of gonorrhea in women by sulfanilamide; 
fever therapy combined with pelvic heating; treat- 
ment of a female patient with gonorrhea. 

Morton VESELL. Dysgerminoma of ovary; granulosa 
cell tumor of ovary. 

HERMAN LorBER and staff—2. Operations: Manchester 
operation for prolapse; vaginal hysterectomy; operation 
for incontinence. 


FLOWER-FIFTH AVENUE HOSPITAL 


Horace Ayres and staff—2. Transplantation of ovaries; 
cardboard demonstration; motion pictures and presenta- 
tion of patient. 
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DonaLp Brace—2. Collection of placental blood for in- 
direct transfusions, motion pictures. 

L. S. LoizEaux and staff—2. Advances in prenatal and 
postpartum care. 

Joun E. Tritsca and staff—2. Demonstration of appara- 
tus for collection and mensuration of postpartum blood. 
Results obtained from the use of several oxytocics on 
postpartum bleeding. 


FRENCH HOSPITAL 
FREDERICK C. HOLDEN and stafi—g. Pre-operative prepa- 


ration of gynecological cases; nonoperative demonstra- . 


tion of LaF orte operation for prolapse in elderly woman; 
Kennedy hysterectomy through vagina—nonoperative; 
discussion of extensive myomectomy with preservation 
of uterus in young woman; presacral resection of nerves 
for dysmenorrhea; bladder i injuries in gynecological op- 
erations; postoperative care of gynecological patients. 

F.C. HoLpEN, H. C. Fax, H. C. WILitaMson and staff— 
9. Gynecological and obstetrical operations; inspection 
of the new obstetrical hospital. 


HARLEM HOSPITAL 
Henry C. Fark, PETER M. Murray, and Murry H. 
LrevinE—g. Operations; lecture on the tubal resection; a 
new and simple procedure for recurrent gonorrheal sal- 
pingitis. 
Ju.tius Kurzrock—3. Demonstration of forceps operation 
with special reference to the axis traction. 


HOSPITAL FOR JOINT DISEASES 


ABRAHAM Roncy and staff—z2. Interposition and other 
gynecological operations. 

Howarp E. LinpeMAN and staff—2. The Manchester and 
other gynecological operations. 


LENOX HILL HOSPITAL 

Percy H. WILxiAms, RosBert L. McCreapy and staffs—g. 

Operations. 
LYING-IN HOSPITAL 

B. H. Gorr—g. Modified LaForte operation for complete 
prolapse; operation for uterine prolapse. 

Staff—2:30. Symposium on urinary tract infection of preg- 
nancy. 

Henricus J. STANDER. 
toxemias of pregnancy. 

Cc. m. — Follow-up study of pyelitis of preg- 
nanc 

H. F. 7 RAUT. Pyelonephritis as a complication of pyel- 
itis of pregnancy. 

R. C. BENsSONs Postpartum and postoperative bladder 
retention and its treatment. 

Rosert G. Dovcias. Mandelic acid and sulfanil- 
amide therapy in the treatment of pyelitis compli- 
cating pregnancy. 

A. A. Marcuetti. The pyelitis ileus syndrome. 


MEMORIAL HOSPITAL 
Witi1aM P. HEAty—g. Gynecological operations. 


MOUNT SINAI HOSPITAL 

SAMUEL H. Geist and stafi—9. Ward rounds and dry 
clinic; ovarian tumors; pathological and clinical discus- 
sion with demonstration of specimens; management of 
uterine bleeding. 

Ropert T. FRANK, Morris A. GOLDBERGER, and PAUL 
KLEMPERER— 2. Exhibit of endocrine methods of diag- 
nosis and hormone studies of cases. 


Relation of pyelitis to the 
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NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 

Grerarp L. MoencH—10. Influence of abnormalities of 
spermatozoa on sterility. 

WALTER T. DANNREUTHER—2. Operations: Supravaginal 
hysterectomy for uterine fibroids; LaForte operation for 
complete prolapse; plication of the rectum and perine- 
orrhaphy for enterocele; tracheloplasty for chronic endo 
cervicitis. 


NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 
Matcotm CAMPBELL—g. Gynecological operations. 


PRESBYTERIAN HOSPITAL 
(Sloane Hospital for Women) 

BENJAMIN P. Watso-. and staff—g9. Operations: Plastic 
for cystocele and rectocele; complete hysterectomy for 
cancer. 

James A. CorscADEN—2. Cancer symposium. 

E. S. CoLer and J. H. Boyp—3:30. Demonstration of 
pathological material. 


ROOSEVELT HOSPITAL 
Howarp C. Tayitor, THomas C. PEIGHTAL, Howarp C. 
TAYLOR, Jr., and W. E. Atsop—g. Operations: Myo- 
mectomy; radium or hysterectomy for fibroids; radium 
or hysterectomy for postmenopausal bleeding. 


SYDENHAM HOSPITAL 

Juttus JARcHO—g. Operations. 

ALFRED M. HELLMAN—10:30. Operations: Hysterectomy 
for fibroids and diseased adnexa; cesarean section (low 
flap). 

Jutius JaRcHoO—2. 


Roentgenography as an aid in obstet- 
rical diagnosis. 


WOMAN’S HOSPITAL 
Epwarp A. BuLLARD—g. Operation for complete lacera- 
tion of sphincter ani (silver wire); Sturmdorf operation 
for chronic endocervicitis and end results. 
GeorcE G. Bemis—g. Laparotomy for fibroids. 


Thursday 


BELLEVUE HOSPITAL 
Staff—9. Dry Clinics. 

ArtTHuR REIcuH. Value of ergotrate in reducing incidence 
of postpartum hemorrhage. 

SPENCER GURNEE. Sulfanilamide therapy in gonorrheal 
infections of female. 

Francis W. Sovak. Operations for the relief of organic 
sterility in female, demonstration of successful cases. 

Ww. E. Stuppirorp. Treatment of incomplete abortion 
complicated by fever. 

M. Gotpsiatt and L. Lancman. Analysis of 342 cases 
operated upon for ectopic pregnancy. 

Ira I. KAPLAN—2. Operation: Application of radium for 
carcinoma of cervix. 
Francis W. Sovak—2z. 

fallopian tubes. 
Davip N. Barrows—2. Operation: Supravaginal hyster- 
ectomy for fibromyomata uteri. 


Operation: Reconstruction of 


FLOWER-FIFTH AVENUE HOSPITAL 


Henry B. Sarrorp and staff—go. Gynecological and 
obstetrical surgery. 
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HARLEM HOSPITAL 
Henry C. FALK, PETER M. Murray, and Murry H. 
LEvVINE—9. Classification and management of the in- 
fected abortion; operations. 
A. CHARLES PosNER—3. Breach presentation; Methods 
employed to reduce foetal and neonatal mortality. 


LINCQLN HOSPITAL 

EpWArp J. DAvIN and staff—g. Use of intravenous ergo- 
novine at the end of the second stage of labor, results in 
over 500 Cases. 

Harotp C. INGRAHAM—2. Treatment of pelvic inflamma- 
tory disease by various modalities. 

Rosert L. Craic—2. Treatment of pelvic inflammatory 
disease by acetyl-beta-methyl-cholin. 

FRANK SPIELMAN—2. Gynecological pathology, some un- 
usual ovarian neoplasms. 


LUTHERAN HOSPITAL 
James T. PapGETT—g. Operations. 


LYING-IN HOSPITAL 

HeENRIcus J. STANDER—g. Operation for cure of cystocele 
and rectocele. 

HERBERT F, TRAUT—9. Myomectomy and hysterectomy. 

Henricus J. STANDER—2:30. A study of acute yellow 
atrophy. 

HERBERT F. Traut—3. The clinical and _ histological 
differentiation between hypertrophy and hyperplasia of 
the endometrium. 

Joun B. PastorRE—3:30. Anemia in pregnancy. 

Rosert G. Doucitas—4. Intrapartum infection and its 
relation to the time of cesarean section. 


‘METROPOLITAN HOSPITAL 
.. 8. LoizEAuxX—g. Operations. 


MISERICORDIA HOSPITAL 


James P. HENNESSY—g:30. Modified Scanzoni for occiput 
posterior. 

F. WALTER GRAVELLE—10. Forceps technique; single ap- 
plication for occiput posterior. 

ALEXANDER H. ScHMITT— 10:30. 
cesarean section. 

FREDERICK E. NEEF—2. Application of radon ring in car- 
cinoma of the uterine cervix. 

Josepu A. DEVLIN—3. Operative indications in gynecolog- 
ical emergencies. 

Francis W. Sovak—4. Operative treatment for sterility; 
lantern slides. 


Complications requiring 


MOUNT SINAI HOSPITAL 


Istpor C. RuBIN—g:30. Ward rounds and demonstration 
of cases: Genital tuberculosis, kidney tumors, myomec- 
tomy, vaginal supravaginal hysterectomy and para- 
metrial fixation for prolapse and myoma. 

Istpor C. RuBIN and staff—2. Operations: Parametrial 
fixation (Donald Fothergill) for prolapse of uterus, local 
analgesia; multiple myomectomy (show hippuran); lap- 
arotomy for salpingolysis; plastic for cystorectocele, 
parasacral anesthesia; motion picture of parametrial 
fixation. 


NEW YORK INFIRMARY FOR WOMEN 
AND CHILDREN 
WILHELMINA A. RAGLAND and associates—9. Toxemias of 
pregnancy; x-ray pelvimetry; care of prematures. 
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NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 


Louis J. LapIN—g. Operations. 


NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 


THEODORE NEUSTAEDTER and staff—io. .Clinical use of 
estrogenic hormones. 

ADOLPH JAcoBy and staff—2. Treatment of pelvic exudates 
with iontophoresis. 


PRESBYTERIAN HOSPITAL 
(Sloane Hospital for Women) 

BENJAMIN P. Watson and staff—g. Cesarean sections; 
obstetrical rounds; cardiac, toxemias and other compli- 
cations. 

W. E. CALDWELL, Howarp C. Motoy, and D. ANTHONY 
D’Esopo—z2. Diagnosis of pelvic abnormality; x-ray 
pelvimetry; the precision stereoscope in the mechanism 
of labor 

ROOSEVELT HOSPITAL 

Howarp C. Taytor, THomas C. PEIGHTAL, Howarp C. 
TAYLOR, JR., and Witson E. Atsop—g. Operations: 
Kennedy operation for bladder incontinence: operation 
for cystocele and rectocele; tubal implantation of 
occluded tubes. 

Tuomas C. PEIGHTAL, Howarp C. Taytor, Jr., WILSON 
E. Atsop, and A. V. GREELEY—2. Dry clinic: Pelvic 
cancer; postmenopausal bleeding; endometriosis; tubal 
implantation cases; demonstration of ovarian tumors. 


ST. FRANCIS’ HOSPITAL 
CHARLES VEJvopA and staff—g. Subtotal hysterectomy; 
totai hysterectomy; salpingectomy, uterine suspension. 


SYDENHAM HOSPITAL 

JuLius JARcHO—g. Operations. 

ALFRED M. HELLMAN—2. Dry clinic: Large mesenteric 
tumor; cornual pregnancy; Kennedy hysterectomy; 
presentation of patients and specimens; skiodan salping- 
ography. 

WOMAN’S HOSPITAL 

RatpH A. HurRD—g. Cesarean section, low flap. 

ALBERT H. ALDRIDGE—g. Cesarean section, Latzko; dem- 
onstration of modified technique and end results, with 
lantern slides; vaginal hysterectomy for uterine pro- 
lapse, Bissell technique. 

Dr. Cary—g. Treatment of sterility, demonstration of 
spermatozoa, motion pictures. 

Netson B. SAckeTTt—2. Abdominal hysterectomy for 
carcinoma of corpus uteri, postradiation. 

GEORGE GRAY WARD—z2. Insertion of radium for car- 
cinoma of cervix; end results of treatment of gynecologi- 
cal cancer, demonstration of treated cases. 

Harriet McIntosH—2. X-ray therapy for gynecological 
cancer. 

Friday 
BELLEVUE HOSPITAL 

E. W. HottapAy—g. Operation: Repair of cystocele and 
rectocele. 

Howarp C. TayLor, JR.—g. Laparotomy for ovarian 
cyst; complete hysterectomy for carcinoma of corpus 
uteri. 

I. WELLEN—g. Obstetrical ward rounds; 
pregnancy. 

A. ReIcH—g. Demonstration of Barton forceps. 


toxemias of 
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FLOWER-FIFTH AVENUE HOSPITAL 
HorAceE AYERS and staff—g. Operations. 


HARLEM HOSPITAL 


FREDERICK A. KASSEBOHM, JULIUS KurRzrock, and A. 
CHARLES POSNER—3. Emergency operative clinic. 


LENOX HILL HOSPITAL 
RosBert L. McCreapy, Percy H. WILLIAMs, and stafis—o. 
Operations. 
LINCOLN HOSPITAL 


Joun A. KELLEY—g. Treatment of carcinoma of cervix 
and corpus uteri. 


LUTHERAN HOSPITAL 


FREDERICK A. KASSEBOHM—g. Emergency obstetrical 
procedures. 


LYING-IN HOSPITAL 


HERBEatT F. TRAuT and RoBert G. DouGLas—g. Demon- 
stration of the organization and operation of a cancer 
follow-up clinic. 


METROPOLITAN HOSPITAL 
Henry B. Sarrorp and staff—g. Operations. 


MOUNT SINAI HOSPITAL 


Ismpor C. RuBIN and staff—g:30. Sterility clinic: Mechan- 
ical aspects of tubal insufflation; motion pictures; en- 
docrine aspects in outpatient department. 

SaMvEL H. Getst and staff—2. Some aspects of gynecolog- 
ical urology. 


NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 


Tuomas H. CHEerRY—g. Operations: Anterior colpor- 
rhaphy and perineorrhaphy; vaginal hysterectomy for 
uterine fibroids; plastic repair of fallopian tubes for 
sterility; tracheloplasty for chronic endocervicitis. 

Water T. DANNREUTHER—10. Diagnosis of ectopic 
pregnancy, lantern slide demonstration. 

WALTER T. DANNREUTHER—2. Operations: Radium ap- 
plication for carcinoma of the cervix; oéphorectomy for 
ovarian tumor; interposition operation for complete pro- 
lapse; supravaginal hysterectomy for uterine fibroids. 

I. W. Kaun and stafi—3. Important urological conditions 
in gynecological patients. 
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NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 
Davin N. BARROws—g. Gynecological operations. 
EpwarD H. DENNEN—1Io. Obstetrical problems, lecture. 


PRESBYTERIAN HOSPITAL 
(Sloane Hospital for Women) 

B. P. WATSON and staff—g. Operations; obstetrical rounds; 
obstetrical analgesia and anesthesia. 
RAPHAEL KurzROK and associates—2. 

endocrine disturbances. 


ROOSEVELT HOSPITAL 


Howarp C. Taytor, THomas C. PEIGHTAL, Howarp C. 
TayLor, Jr., and Witson E. Atsop—g. Fothergill 
operation for uterine prolapse; operation for endome- 
triosis; operation for chronic adnexal disease. 


ST. FRANCIS’ HOSPITAL 


ALEXANDER NICOLL and staff—g9. Hysterectomy; total 
hysterectomy; subtotal salpingectomy and suspension. 


ST. VINCENT’S HOSPITAL 

WiLiiaM M. Forp, WALLACE KRUGLER, JOHN F. Mc- 
GraTH, JAMES P. HENNEssSy, and JosEPH E. CorR—g. 
Operations. 

SYDENHAM HOSPITAL 

Juttus JarcHo—z2. Dry clinic: Uterosalpingography— 
visualization of the internal genitalia by means of injec- 
tion of contrast media. 


WOMAN’S HOSPITAL 


Epwarp A. BULLARD—g. Operation for cystocele, recto- 
cele, laceration of pelvic floor. 

ALBERT H. ALDRIDGE—9g. End results of spontaneous ver- 
- prophylactic methods of delivery, with lantern 
slides. 

Josnua W. Davies—g. Operation for incontinence of 
urine, cystocele, rectocele, laceration of pelvic floor. 

Harriet McIntosH—g. X-ray pelvimetry, Caldwell- 
Moloy technique. 

ARTHUR J. MurpHy—2z. Operation for fibroids. 

GrEoRGE Gray WARD—2. Vaginal hysterectomy for uterine 
prolapse, Mayo technique. 

Dr. WHITE—2. Diagnosis and treatment of intestinal ob- 
struction in gynecological cases. 


Symposium on 


NEUROSURGERY 


Monday 
NEUROLOGICAL INSTITUTE 
Byron STOOKEY—2. Operation for brain tumor. 


NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 


Josep E. J. Kinc—2:30. Operations. 


Tuesday 


BELLEVUE HOSPITAL 
Joseru E. J. Kinc—z. Operations. 
Staff—2. Symposium on neurological surgery. 
W. D. Wrncesacn. Cases of brain and spinal cord 
tumors. 


JoserH E. J. Krtnc. Demonstration of cases: Brain 
abscess, ‘osteomyelitis of the skull, meningiomata of 
the middle fossa. 

ABRAHAM Kaplan. Operation for meningioma of the 
brain, motion pictures; cases of extradural and sub- 
dural hematomata. 

FRANK TuRNEY. Case of subdural hygroma; ventricu- 
lography and encephalography; Munro’s tidal drain- 
age. 


NEUROLOGICAL INSTITUTE 


CLARENCE HARE and GABRIEL SCHWARTZ—9:30. 
cinoma of the lung metastases to the brain. 

GrorGE HysLop—g:30. Thyroid metastases to the brain. 

Byron STOOKEY—g:30. Neurosurgical measures for relief 
of intractable pain due to metastatic carcinoma. 


Car- 
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Thursday 


MONTEFIORE HOSPITAL 
IRA COHEN—2. Operations. 


MOUNT SINAI HOSPITAL 
IRA COHEN and A. KAPLAN—g. Operations. 


NEUROLOGICAL INSTITUTE 


Fritz CRAMER—9:30. Relative occurrence of convulsive 
seizures in depressed fractures of the skull—elevated and 
non-elevated. 

KATE CONSTABLE—9:30. Relative occurrence of convul- 
sive seizures following concussion without cranial frac- 
ture. 

Joun E. ScarrrF—g:30. Cerebral scars in convulsive states 
and their treatment. 


1938 CLINICAL CONGRESS 


563 


NEW YORK HOSPITAL 


GrorcE J. HEUER and staff—z2. Dry clinics: Surgery of 

the nervous system. 

GeEorGE J. HEvVER. Surgery of the hypophysis. 

Bronson S. Ray. Direct radiation of brain and spinal 
cord tumors on the operating table. 

Harotp G. Wotrr. Headache. 

Joserx C. Hinsey. Visceral pain. 

N. CHANDLER Foot. Tumors of the peripheral nerves. 


Friday 
MOUNT SINAI HOSPITAL 
IRA COHEN and A. KaPLAN—g. Operations. 


NEUROLOGICAL INSTITUTE 
CLEMENT MaAssoN—g:30. Tumors of the brain in children. 
Byron STOOKEY—9g:30. Tumors of the cord in children. 


FRACTURES AND TRAUMATIC SURGERY 


Monday 


HARLEM HOSPITAL 
Louis T..WricHTt, RatpH H. Younc, Davin H. Smits, 
CALDWELL B. EsSELSTYN, JESSE J. GREENE, A. ZINGARO, 
Maurice C. O’SHEA, Francis L. Morwarp, and 
Tuomas C. CASE—3:15. Fracture symposium. 


PRESBYTERIAN HOSPITAL 


Writtam Darracu, CLay R. Murray and staff—2. Dry 
clinic. 


Tuesday 
BEEKMAN STREET HOSPITAL 


Staff—9. Ward rounds and dry clinics. 

RosBert H. Kennepy. Fracture of shaft of the femur. 

James H. Heyt. Fractures of the elbow. 

SIGMUND Mace. Compound fractures. 

LesTER Bium. Fractures of the shaft of the humerus. 

RosBert T. Frnpiay. Conservative treatment versus 
immediate amputation in severe injuries of the hand 
and forearm. 

Tuomas M. Lowry. Fractures of the scaphoid. 

Myron A. SALLICK. Russell traction. 


BELLEVUE HOSPITAL 
J. Gorpon LEE, HERBERT M. BERGAMINI, ROBERT P. 
WanbHaMs, KENNETH M. Lewis, and GEorGE A. KOENIG 
—12:30. Symposium on fractures, return clinic, ward 
rounds following clinic. 


FLOWER-FIFTH AVENUE HOSPITAL 


Mitton J. Witson and staff—9. Demonstration of Russell 
traction and other fracture problems. 


MISERICORDIA HOSPITAL 
SAMUEL B. BuRK—9g:30. Operative and dry clinics. 
Francis X. TrmoNEy—11. Diagnosis and treatment of 
fractures. 
NEW YORK CITY HOSPITAL 
PRESTON WADE and BOARDMAN BoswortTH—g. Operative 
and dry clinics. 
LyMAN W. CrossMAN, Davip SLOANE, and CHARLES M. 
Gratz—g. Intrapelvic protrusion of the acetabulum 
(Otto pelvis); tendon transplantation for wrist drop 


caused by posterior interosseous nerve paralysis follow- 
ing a compound fracture of the neck of the radius; cases 
illustrating various fractures of knee joint; traumatic 
dislocations; neurotrophic joints. 


PRESBYTERIAN HOSPITAL 


WitiiaAmM DarracH, CLAy R. Murray, and staffi—g. 
Operations. 

WILiiAM Darracu, CLAy R. Murray, and staff—2. Fol- 
low-up clinic. 


ST. VINCENT’S HOSPITAL 


CONSTANTINE J. MacGurtreE, Jr.—2. Injuries of the carpal 
bones, treatment. 

Wiiiram G. Doran—z2. Healing of fractures with acute 
hematogenous osteomyelitis; immediate treatment of 
compound fractures; institutional treatment of fractures; 
treatment of compound dislocation of ankle joint. 

PRESTON A. WADE—2. Fractures of the neck of the femur; 
comparison of results; Whitman abduction method with 
internal fixation. 


Thursday 


COLUMBUS HOSPITAL : 
Firipro CASsOLA—9g:30. X-ray traumatological exhibit. 


FRENCH HOSPITAL 


SetH M. MILLIKEN, RoBert P. WADHAMSs, and associates 
—g. Traction suspension treatment of fractures of the 
clavicle, femur, tibia and fibula; skeletal traction versus 
skin traction in fractures; demonstration of Kirschner 
wire and Steinman pin; bilateral fracture of os calcis 
and fifth metatarsal treatment; treatment of fractured 
skulls; fracture dislocation of cervical vertebra, late re- 
duction; refracture of tibia and fibula 18 months after 
repair with sliding graft; conservation of useful hand 
following traumatic avulsion of fingers and flexor ten- 
dons; rupture of liver with recovery; rupture of spleen 
with recovery; x-ray demonstration by Elmer M. 
Claiborne. 


KNICKERBOCKER HOSPITAL 
GeorGE A. KoeEniG, Puitip D. ALLEN, RIcHArD J. O’Con- 
NELL, EpwArD R. Easton, D. REES JENSEN, and WADE 
DuLey—1. Fracture of the shaft of the humerus in the 
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aged; follow-up of fracture of the neck of the femur 
treated by internal fixation; supracondylar fracture of 
the humerus in children; compound comminuted frac- 
ture of the tibia and fibula; dislocation of the femoral 
head; anterior dislocation of the cervical vertebra; frac- 
ture of the lumbar vertebre; divergent fracture disloca- 
tion of the metatarsal bones. 


LENOX HILL HOSPITAL 


Staff—9. Fracture Clinic. 

Wa tter I. GALLanp. Ambulatory skeletal traction for 
overriding fractures of clavicle; dislocations of the 
carpal semilumar bone, 2 cases; reduction with the aid 
of the Thomas wrench. 

Joun C. A. Gerster. Open reduction of fractures. 

ALFRED F. WIESENTHAL. Fractures of the spine. 

Henry Jorpan. After care of fractures with special 
reference to brace treatment. 

Supney Gaynor. Ischial seat brace; Lorenz osteoclast 
for treatment of fractures; a cabinet for storing plaster 
of Paris bandages. 

Inspection of hospital brace shop. 


LINCOLN HOSPITAL 
Kirsy Dwicnt, Epwarp D. TRUESDELL, James R. 
LINCOLN, and JAcoB FRIEDMAN—2. Symposium on 
fractures. Ward rounds. 


METROPOLITAN HOSPITAL 
Mitton J. Wrtson and staff—1:30. Russell traction treat- 
ment of compound fractures. 


MORRISANIA CITY HOSPITAL 
EUGENE J. Bozsan—g:30. Obscure traumatisms of the 
hipjoint. 
Tuomas I. BRENNAN—9:30. Operations. 
Tuomas J. O’Kane and FrepDerIcK W. WILLIAMS—11. 
Diabetic surgery of the extremities. 


NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
HERBERT M. BeRGAMINI and Emmett A. DooLtEy—2. 
Operative and dry clinics: Fractures of the neck of the 
femur. (At Reconstruction Hospital.) 
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Joun J. MoorHEAD—2. Operations. 
H. H. RitreEr—2. Operations. 


NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 


Davip M. BoswortH—1o. Operative and dry clinics. 


PRESBYTERIAN HOSPITAL 
Wittram Darracu, Cray R. Murray, and staff—o. 
Operations. 
Wittram Darracu, CLAy R. Murray, and staff—2. 
Traction clinic. 


UNITED STATES MARINE HOSPITAL 


E. C. Stam and staff—10:30. Symposium on fractures of 
the jaw. 

F. Lrperson and S. P. CooperR—2. Symposium: Shoulder 
injuries, x-ray aspects and follow-up clinics. 

Staff—2. Symposium on head injuries. 
Haro_tD KELMAN. Neurological aspects. 
L. A. PALMER and staff. Surgical aspects. 


Friday 
BEEKMAN STREET HOSPITAL 
Staff—9. Ward rounds and dry clinics. 
Rosert H. Kennepy. Fracture of shaft of the femur. 
James H. Hey. Fracture of the elbow. 
S1icGMuND Mace. Compound fractures. 
LesTER Bium. Fractures of the shaft of the humerus. 
Rospert T. FInpLay. Conservative treatment versus 
immediate amputation in severe injuries of the hand 
and forearm. 
Tuomas M. Lowry. Fractures of the scaphoid. 
Myron A. SALLIcK. Russell traction. 


FLOWER-FIFTH AVENUE HOSPITAL 


Mitton J. Witson and staff—9. Treatment of compound 
fractures; demonstrations of end results. 


PRESBYTERIAN HOSPITAL 


WILttAM Darracu, CLAY R. Murray, and staff—g. Frac- 
ture conference. 


PLASTIC AND FACIOMAXILLARY SURGERY 


Tuesday 


LINCOLN HOSPITAL 
Gustav AvFRIcHT and JAcoB FRIEDMAN—2. 
and dry clinics. 
NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
Gustav AUFRICHT and staff—g. Operative and dry clinics. 
Frep Squier DuNN—10:30. Operations. 


Operative 


PRESBYTERIAN HOSPITAL 
Jerome P. Wepster and THomas W. STEVENSON, JR.—9. 
Operations. 
SYDENHAM HOSPITAL 
THEopoR Bium—1o. Ameloblastoma from the clinical 
x-ray and pathologic standpoint with presentation of 


cases. 
Jacques W. Ma.rintac—1:30. Operations. 


Thursday 
BETH ISRAEL HOSPITAL 
ARTHUR J. BARSsKy—g. Operations. 
LUTHERAN HOSPITAL 
KeItH KAHN—2z. Operations. 
NEW YORK CITY HOSPITAL 
ALEXANDER ZIMANY—g. Operative and dry clinics. 
NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 
HaroLp S. VAUGHAN and staff—11. Operations. 
PRESBYTERIAN HOSPITAL 
Jerome P. WEBSTER and THomas W. STEVENSON, JR.—9. 
Operations. 
Henry S. Dunntinc—2. Operations: Harelip; cleft palate; 


bone graft of mandible; ankylosis of temporo-mandibu- 
lar joint. 
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SYDENHAM HOSPITAL 
Jacques W. Matintac—3. Dry clinic. 


Friday 
BELLEVUE HOSPITAL 

YOLANDE H. HuBER—9g:30. Operations. 

YOLANDE H. Husper—2. Technique of dressings used for 
free transplants, moulages; cases demonstrating Wolffe 
grafts; cases of reconstruction for deformities following 
burns of face, hands and feet, demonstrating use of 
pedicled grafts; breast reconstructions, usual type; breast 
reconstructions with free nipple transplants; rhinoplas- 
ties and reconstructions for nasal defects; temporal 
muscle transplant for paralysis of the facial nerve; mis- 
cellaneous plastic and reconstructive cases; demonstra- 
tions with lantern slides and motion pictures; “side 
show,”’ moulage, etc. Operation: Breast reconstruction. 
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KNICKERBOCKER HOSPITAL 


CLARENCE R. STRAATSMA—g. Plastic operations on the 
face. 


NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 


CLARENCE R. STRAATSMA and staff—g. Operative and dry 
clinics. 


PRESBYTERIAN HOSPITAL 


Jerome P. WEBSTER and THomMas W. STEVENSON, JR.—2. 
Dry clinic: Congenital and acquired deformities of 
nose, ears, lips, face, chin, body, extremities and penis; 
special conditions, including osteomyelitis, hemangio- 
mata, keloids, pigmented moles, melanomata, Kaposi’s 
disease, epitheliomata, fibrosarcomata, syphilis, lupus 
and tattoes. 


THORACIC SURGERY 


Monday 


BELLEVUE HOSPITAL 
James A. MILLER, J. BuRNS AMBERSON, A. V. S. LAMBERT. 
and FRANK B. Berry—2. Symposium on diseases of 
the chest. 


FLOWER-FIFTH AVENUE HOSPITAL 


SAMUEL THOMPSON—2. Operations. 
Joun S. O. HERRLIN—2. Acute empyema. 


METROPOLITAN HOSPITAL 
SAMUEL THOMPSON and staff—1:30. Operative and dry 


clinics. 
MONTEFIORE HOSPITAL 
ArtTHUR H. AuFsEs and Istpor Kross—z2. Operations. 


ST. VINCENT’S HOSPITAL 


FRANK Murray and DANIEL A. MutvratLt~t—3. Treat- 
ment of lung abscess, medical and surgical aspects. 


Tuesday 


MOUNT SINAI HOSPITAL 


Harotp Nevuor, ArtHur S. W. Tourorr, and AMEIL 
GLass—1:15. Operations. 

Haro_p NevnHor, COLEMAN B. RABIN, HERMAN HENNELL, 
Dr. BuRLINER, AMEIL GLAss, and ARTHUR S. W. 
TourorF—1:15. Symposium on abscess of the lung: 
Pathogenesis, pathology, clinical features, roent- 
genological features, localization, operative treatment, 
results of operation. 


NEW YORK CITY HOSPITAL 


Ricumonp L. Moore and G. H. Humpareys—g. Oper- 
ative and dry clinics. 

Lyman W. CrossMAN and staff—z2. Surgical aspects of 
bronchiectasis; lantern slide demonstration with motion 
picture of a lobectomy in color. 


SYDENHAM HOSPITAL 
ArtTHUR S. UNGER, MILTON FRIEDMAN, J. TOWNSEND 
TRAVERS, SOLOMON FINEMAN, and Davin E. Exritica— 
1o. Symposium: Diagnosis and treatment of lung 
tumors. 


Thursday 


BELLEVUE HOSPITAL 
A. V. S. LAaMBERT—9:30. Operations. 


LENOX HILL HOSPITAL 


Staff—2. Symposium on non-tuberculous pulmonary 

suppuration. 

H. McLeop Ricerns. Etiology of bronchiectasis. 

GRANT THORBURN. Medical treatment of bronchiectasis. 

Joun D. KERNAN. Bronchoscopic treatment of bron- 
chiectasis. 

Cart Eccers. Surgical treatment of bronchiectasis. 

Wa. H. Stewart. Roentgen diagnosis and treatment of 
non-tuberculous intrapulmonary suppuration. 

GIRARD F. OBERRENDER. The réle of foreign bodies in 
the etiology of intrapulmonary suppuration. 

WALTER T. STENSON. The surgical treatment of lung 
abscess. 

GEORGE MUEBLECK.  Intrapulmonary 
complicated by empyema. 

Otto C. PickHarpt. The association of pulmonary sup- 
puration with carcinoma of the lung. 


MEMORIAL HOSPITAL 


Staff—2. Symposium on tumors of lung and mediastinum. 
Lioyp F. CRAVER. Diagnosis of interesting lung tumors. 
J. SAMUEL BINKLEY. Demonstration of the aspiration 

biopsy technique in lung tumors. 
Epwarp E.iis. Demonstration of the tumor material 
obtained by aspiration biopsy in lung tumors. 


METROPOLITAN HOSPITAL 
SAMUEL A. THOMPSON—1:30. Operations. 


NEW YORK HOSPITAL 
GrorGE J. HEvER and stafi—o. Operative and dry 

clinics. 

GrorGE J. HEvER. Surgical treatment of pulmonary 
suppuration. 

WititaM DEW. Anprvs. Surgery of mediastinal tumors. 

RAtpH F. Bowers. Acute and chronic empyema. 

Cranston W. Horman. Scoliosis in intrathoracic dis- 
ease. 

EpGAaR Mayer. Collapse therapy in pulmonary tuber- 
culosis. 


suppuration 
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NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 


Louts R. DavipsoN—2. Operative and dry clinics. 


PRESBYTERIAN HOSPITAL 
RicHMonp L. Moore, D. W. RicHarps, JRr., BYRON 
STooKEy, Ross GOLDEN, and JoHN D. KERNAN—2. 
Symposium on tumors of the lung. 


Friday 


LENOX HILL HOSPITAL 


Staff—2. Symposium on surgical treatment of pulmonary 
tuberculosis. 

GRANT THORBURN. Indications for collapse therapy. 

Puitip G. C. BisHop. Pneumothorax. 

HERBERT C. Mater. Intrapleural pneumolysis. 

WALTER T. Stenson. Possible pitfalls in phrenic nerve 
crushing. 

HERBERT W. Mayer. Results of surgical treatment of 
pulmonary tuberculosis at Lenox Hill Hospital during 
the last twenty years. 

Otto C. PickHArDT. Extrapleural thoracoplasty. 

H. McLeop Riccins. Tuberculous empyema—medical 
treatment. 

Cart Eccers. Tuberculous empyema—surgical treat- 
ment. 

Joun D. KERNAN, GIRARD OBERRENDER and H. McLeop 
Riccins. Tuberculosis of the bronchi. 

Wituram H. Stewart. Cinefluorographic demonstra- 
tion of respiration: Breathing in normal cases; breath- 
ing in patients with pulmonary tuberculosis; breathing 
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in patients after phrenic crushing; breathing in pa- 
tients with pneumothorax; breathing in patients after 
extrapleural thoracoplasty. 


RIVERSIDE HOSPITAL 
Louis Carp—g. Operations: Phrenemphraxia; pneu- 
monolysis; thoracoplasty. 
Louts Carp and staff—2. Dry clinics. 
Louts Carp. Cold abscess of chest wall, thoracoscopy 
and contra-indications for pneumonolysis. 
ARTHUR H. Aurses. Indications for thoracoplasty. 
JeRoME M. Ziecier. The management of tuberculous 
empyema. 
Borris A. Kornsuitu. Follow-up results in phren- 
emphraxia. 
Max TascuMan. Demonstration of pneumothorax and 
its complications. 


ROOSEVELT HOSPITAL 
FRANK B. BERRY—g. Lobectomy and thoracoplasty. 


ST. LUKE’S HOSPITAL 


A. E. W. ApA and associates—g. Operative and dry 

clinics. 

P. G. C. BisHop. Selective bronchography. 

S. T. ALttIson. Diseases of the mediastinum. 

O. R. Jones. Pneumothorax therapy for tuberculosis 
during pregnancy. 

~ Knox. Pathology of primary carcinoma of the 
ung. 

A. E. W. Apa. Surgical treatment of acute abscess of 
the lung. 


SURGERY OF THE BONES AND JOINTS 


Monday 
BELLEVUE HOSPITAL 
ARTHUR KripA—2. Operations. 
HOSPITAL FOR JOINT DISEASES 

Harry FINKELSTEIN and staff—2. Dry clinic: Cases of 
leg lengthening; rachitic deformities treated by decalcifi- 
cation method; stenosing tendovaginitis; epiphyseolysis 
of the hip; synostosis operation for ununited fractures of 
the tibia and fibula; cases of hallux valgus (new opera- 
tion) ; cases of subtrochanteric osteotomy by the inverted 
“L” procedure; low back lesions; venography for muscle 
angiomata; glomus tumors. 

METROPOLITAN HOSPITAL 
Anson H. BrncHam and staff—1:30. Operative and dry 


clinics. 
MISERICORDIA HOSPITAL 
Gaston A. CaRLuccI—2. Osteomyelitis—the surgical 
problem. 
NEW YORK ORTHOPAEDIC HOSPITAL 
Hatrorp HaLLtocK—1:30. General clinic, including all 
orthopedic conditions. 
Tuesday 
HOSPITAL FOR JOINT DISEASES 
Leo Mayer and staff—g. Dry clinic. 
Leo Mayer. Cases illustrating reconstructive tendon 
surgery. 
Nicuovas S. Ransounorr. Abdominal fascial transplants 
for abdominal paralysis. 


BENJAMIN WoLFort. Adamantinoma of the tibia. 

JosepH Mitcram. The aspiration therapy of suba- 
cromial bursitis. 

Davip Tetson. Fractures of the neck of the femur 
treated by wiring. 

Harry D. SONNENSCHEIN and staff—2. Dry clinic. 

Harry D. SONNENSCHEIN. Two cases of resection of the 
elbow joint; lipoid granulomatosis of ribs and sacrum. 

MicHAEL S. BuRMAN. Complete condylar fracture of the 
humerus in an adult; operative removal of displaced 
condyles; tourniquet paralysis of lower extremity fol- 
lowing knee operation; operative release of sciatic 
nerve; two cases of fracture of posterior arch of atlas. 

JosepH G. WISHNER. Two cases of congenital disloca- 
tion of hips diagnosed soon after birth; subcutaneous 
drilling for the relief of pain in osteo-arthritis of the 
hip after old slipped epiphysis of the upper femoral 
epiphysis. 

Mark M. Youmans. Three cases of giant cell tumor of 
the spine. 

ABRAHAM KENIN. Case of scoliosis treated by wedged 
turnbuckle jacket and two-stage spine fusion opera- 
tion; case of Scheuermann’s disease of the spine; case 
of narrowed intervertebral disc between “Ls” and 
“ S I Nae 

Saut Ritcure. A complicated wrist fracture—commi- 
nuted Colles’ fracture; fracture of the scaphoid and 
fracture with displacement of the os magnum; opera- 
tive removal of displaced head: fracture of the neck of 
the femur in a child; slipped upper femoral epiphysis 
fracture of the neck of the femur in reduction, end 
result. 
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Louts SALTZMAN. Operative removal of free bodies in 
peroneal tendon sheath. 
ApotpH A. Scumrer. Fracture dislocation of the elbow— 
2 cases—one with median nerve involvement and one 
with ulnar nerve involvement. 
IsADORE ZADEK and staff—z2. Operations: 
wedge arthrodesis for flat foot. 


MONTEFIORE HOSPITAL 


SeTH SELIG—1o0. Dry clinic: Diagnosis and treatment of 
unsuspected adrenal insufficiency in bone tuberculosis. 
RoBerT K. LrppMaAN—1o. Dry clinic: Bone tuberculosis. 


NEW YORK ORTHOPAEDIC HOSPITAL 
Staff—9. Symposium on scoliosis. 

ALAN DeF. Situ. Routine treatment; organization of 
special clinic; criteria for selection of patients for 
operation; compensation. 

ALBERT B. FERGUSON. Measurement of the curve; 
identification of primary curve; determination of area 
for operation. 

McDoweELt ANDERSON. The jacket; principles, applica- 
tion and preparation for operation; semi-bent and 
straight jacket. 

BENJAMIN P. FARRELL. Spine fusion operation tech- 
nique. 

ALAN DEF. Smita. Results of operative treatment. 

GeorcE L. INGE—1:30. Scoliosis clinic: Demonstration 
of cases before and after operation. 


HOSPITAL FOR RUPTURED AND CRIPPLED 
Puttrp D. Witson and Earit E. VAN DERWERKER—Q. 
Ward rounds, children’s orthopedic service. 
Staff—1o. End result clinic. 
Staff—1o:30. Regular weekly orthopedic staff meeting, 
with service reports from house surgeons. 
Raymonp W. Lewis. X-ray reports. 
Dominic A. DeSanto, Interesting pathological speci- 
mens. 
BRADLEY L. CoLey, Norman L. HIGINBOTHAM, and 
Dominic A. DESANTO—2. Discussion of problems in 
diagnosis and treatment of bone tumors. 


ST. LUKE’S HOSPITAL 
MATHER CLEVELAND and Davip M. BoswortH—z. Op- 
erative and dry clinics: Tibial distraction; treatment of 
fracture of the neck of the femur. 


Thursday 


BELLEVUE HOSPITAL 


ARTHUR Kripa and staff—2. Symposium on orthopedic 
surgery: Intracapsular fracture of neck of the femur, 
bone peg operation; epiphyseal fracture of the neck of the 
femur, bone peg operation; congenital dislocation of the 
hip, genu recurvatum operation; cruciate ligament re- 
pair; encircling fascial band operation for splay foot and 
hallux valgus; congenital absence of tibia; Charcot’s 
knees; fusion operation; modified reconstruction of the 
hip for osteo-arthritis. 


FLOWER-FIFTH AVENUE HOSPITAL 
A. H. Brncuam and staff—g. Problems in orthopedic sur- 
gery; demonstration of cases, illustrated by motion pic- 
tures and lantern slides. 


GOUVERNEUR HOSPITAL 


WaLTeR D. Lup.tum, Jr., JouHn P. Stump, and staffs—2. 
Presentation of cases from orthopedic and traumatic 
services. 


Horizontal 


Joun P. Stump. Fracture of the femoral neck, conserva- 
tive treatment, three cases. Flexion-adduction de- 
formity of hip, operative correction. 

SypNey Narins. Lumbar puncture needle injury of an 
intervertebral disc. 

Water D. Luptum, Jr. Slipped capital femoral 
epiphysis, open reduction, two cases. 

Mites C. KrepPeta. Fracture of shaft of humerus, trac- 
tion-suspension treatment, three cases. 

Cart A. Peterson. Head injuries with visual dis- 
turbances, two cases. 

Dante P. Dapotonta. Fractured femur in children, 
Russell traction treatment, three cases. 


HOSPITAL FOR JOINT DISEASES 

SAMUEL A. JAuss and staff—g. Operations. 

Harry FINKELSTEIN and staffi—g. Operations: Leg 
lengthening; stenosing tendovaginitis; correction of 
rachitic deformities; new operation for hallux valgus; 
reduction of epiphyseolysis of the hip. 

SAMUEL A. JAHss and staff—z2. Dry clinic. 


MOUNT SINAI HOSPITAL 


Staff—9. Operative and dry clinics. 

SeTtH SELIG. Fixation of osteo-arthritis of the hip joint 
by Smith-Petersen nail. 

RoBERT LippMANN. Internal fixation of intracapsular 
fracture of the neck of the femur by the corkscrew bolt. 

EpcGar M. Bick. Immediate results in pathological frac- 
tures. 

ALBERT J. SCHEIN. End results of hemiphalangectomy 
for hallux valgus. 


NEW YORK ORTHOPAEDIC HOSPITAL 
Staff—9. Symposium on tuberculosis of joints. 
WALKER E. Swirt. Pathology and diagnosis. 
ALAN DEF. Situ. Treatments, general consideration 
and reasons for operative treatment. 


Demonstration of patients illustrating end results: 


WititaM H. Von Lackum. Spine. 
HALrorpD HALLock. Hip, elbow. 
GeorceE L. Ince. Knee. 
Leonipas A. Lantzounts. Ankle. 
M. Beckett Howortu. Shoulder. 
FREDERICK L. LieBo.t. Wrist. 
GeorcE L. INGE—1:30. Outpatient clinic; general ortho- 
pedic conditions. 
Matcoim B. Couttrs—1:30. Club feet. 


RIVERSIDE HOSPITAL 


Henry MitcuH—t1o. Bone complications in advanced pul- 
monary tuberculosis. 


HOSPITAL FOR RUPTURED AND CRIPPLED 
Staff—z2. Presentation of orthopedic problems. 

Rurus H. ALLpREDGE. Localized osteitis fibrosa cystica. 

RICHMOND STEPHENS. Operative treatment of flat feet. 

Joun R. Coss. Scoliosis. 

ERNeEstT E. Myers. Low back pain. 

T. CAMPBELL THompson. Epiphysiodesis. 

Puitire D. Witson. Elbow fractures; carpal injuries. 

Lewis C. WaGNER. Tendon transplantation for para- 
lytic wrist drop. 

FRANCIS CARR. Fractures of the lower end of the femur. 

T. CAMPBELL THOMPSON. Presentation of cases for oper- 
ation Friday morning. 


UNITED STATES MARINE HOSPITAL 
W. G. Doran—z. Operations. 
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VETERANS ADMINISTRATION HOSPITAL 


T. F. CARROLL—12:45. Demonstrations: Artificial limb 
assembly, modified and improved braces, fabricated 
jackets and supports, orthopedic shoes. 

CHARLES F. BLoom—12:45. Roentgenological equipment, 
presentation of x-ray material, films and lantern slides of 
current cases and others of particular interest to the 
general surgeon and cancer specialist. 

C. R. Brooke—12:45. Physical therapy department, 
newer modalities of particular interest to the surgeon. 


Friday 
GOUVERNEUR HOSPITAL 
Wa ter D. Luptvum, Jr., Jonn P. Stump, and staffs—o. 
Presentation of cases from orthopedic and traumatic 
services. 

Cart A. Peterson. Fractured femur with sciatic nerve 
injury. 

Dr. Ciuc. Fractures of the jaw, two cases. 

Wa ter D. Lupium, Jr. Selective neurectomy. In- 
cidence of open correction of fresh fractures. 

DanTE P. DApoLontA and Mites C. KRrepeta. Frac- 
ture of the humeral epicondyles, open reduction, two 
cases. 

Joun P. Stump. Painful knees due to faulty posture, 
with illustrations. Maintaining reduction of oblique 
fractures with ambulatory Kirschner wire spreaders. 

Mites C. Krepeta. Fracture of the tibial condyles, 
three cases. 

ABRAHAM A. Katz. Club feet, conservative treatment, 
two cases 


HOSPITAL FOR JOINT DISEASES 
SAMUEL KLEINBERG, JOSEPH BucHMAN and staff—9. Dry 
clinics. 

SAMUEL KLEINBERG. Cases of chronic slipped femoral 
epiphysis treated by open operation; cases of arthro- 
plasty of the hip and knee. 

JosepH BucuMAN. Cases of chronic osteomyelitis under 
maggot treatment; case of Perthes’ disease complicat- 
ing rickets. 

JosepH BucHMAN and HERMAN LIEBERMAN. Cases of 
syphilis of bones and joints. 


M. Herzmark. Case of periosteal fibrosarcoma of the 
lower end of the femur, six years postoperative, no 
recurrence, no amputation. 

HERMAN LIEBERMAN. Cases of club feet treated by 
manual correction. 

R. R. GOLDENBERG. Case of Perthes’ disease complicat- 
ing a dislocation of the hip. 

F. I. ScHwArTzBERG. Cases of osteochondritis of the 
ischiopubic region. 

SAMUEL KLEINBERG, JOSEPH BUCHMAN and staff—o. 
Operations: Arthroplasty; slipped femoral epiphysis: 
Perthes’ disease; osteomyelitis. 

Leo Mayer and staff—2. Operations: Reconstructive 
tendon surgery. 


LINCOLN HOSPITAL 
ARMITAGE WHITMAN—g. Operative and dry clinic. 


NEW YORK ORTHOPAEDIC HOSPITAL 


BENJAMIN P. FARRELL and staff—g. Operations. 
BENJAMIN P. FARRELL—1:30. Outpatient clinic; general 
orthopedic conditions. 


HOSPITAL FOR RUPTURED AND CRIPPLED 
Putte D. WILsoN and staff—g. Operations. 
Staff—r11. Presentation of orthopedic problems. 

Lewis C. WacNeR. High osteotomy for lesions of the 


ip. 

Puitie D. Witson. Slipped femoral epiphysis. 

T. CAMPBELL THompsoN. Stabilization of equinus foot. 

RayMonpD W. Lewis and WALTER GRAHAM. Secondary 
osteo-arthritis following fractures of the ankle. 

Lewis CLARK WAGNER. Plastic operation for recurrent 
dislocation of the patella. 

Joun R. Coss. Fractures of surgical neck of the 
humerus. 

Krist1iAN D. Hansson. Paralysis of the serratus 
magnus. 


SYDENHAM HOSPITAL 


Harry D. SONNENSCHEIN, JOSEPH G. WISHNER, Mark M. 
Youmans, and ApotpH A. ScHMIER—g. Dry clinic: 
Fractures of shoulder, wrist and elbow. 


OTOLARYNGOLOGY 


Monday 
FLOWER-FIFTH AVENUE HOSPITAL 
J. A. W. Herrick and staff—2. Operations and demon- 
stratic. 3 of interesting cases. Mastoid operations. 
M. S. Ltoyp—2. Bronchoscopic demonstrations. 
Motion pictures and exhibits in Trustees’ Room. 
HARLEM EYE AND EAR HOSPITAL 
Cuar.Les B. MeEptnc—g. Tonsil operation. 
ALBERT HETHERINGTON and I. HENRY ALEXANDER—2. 
Demonstrations of cases. 
LUTHERAN HOSPITAL 
Cuar es C. FRANCIs and staff—2. Operations. 


MANHATTAN EYE, EAR AND THROAT HOSPITAL 

James G. Dwyer, C. M. GrirFitu, and staff—2. Otological 
operations. 

Davip H. Jones, O. L. Monroe, and staff—2, Rhino- 
laryngological operations. 


MONTEFIORE HOSPITAL 
A. A. ScHwartz—z2. Dry clinic: Laryngeal tuberculosis. 


MORRISANIA CITY HOSPITAL 


G. B. Gitmore and staff—2. Demonstration of interesting 
cases. 


NEW YORK HOSPITAL 


ARTHUR PALMER and staff—z2. Operative and dry clinics. 
ALFRED F. Hocker. Upper respiratory carcinoma. 
ARTHUR PALMER. Laryngeal stenosis. 

E. Mites ATKINSON. Vertigo (aural). 

SAMUEL F. KELLey. Sinusitis in allergic cases. 

Gervais W. McAutirre. Demonstration of teaching 
models. 


NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 


ARTHUR NILSEN and staft—2. Operations. 
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NEW YORK POLYCLINIC MEDICAL SCHOOL AND 
HOSPITAL 

Max HattE—tr. Lecture. 

Wr1am L. GATEwoop—z2. Operations. 


Tuesday 


BELLEVUE HOSPITAL 
J. Wryston FowLkes—2. Operations. 


BETH ISRAEL HOSPITAL 
SAMUEL J. Kopetzky and staff—2. Operations. 


FLOWER-FIFTH AVENUE HOSPITAL 
J. A. W. Herrick and staff—2. Operations and demon- 
strations of interesting cases. Motion pictures. 


HARLEM EYE AND EAR HOSPITAL 

ALEXANDER LaszLo—z. Operations and demonstrations 
of cases. 

HARLEM HOSPITAL 

HERMAN J. BurMAN and staff—1:30. Endoscopic demon- 
strations. 

HERMAN J. BuRMAN, MAx Mars, MArK GOTTLIEB, and 
MICHAEL ROSENBLUTH—1:30. Operative and dry 
clinics. 

LENOX HILL HOSPITAL 

Joun D. Kernan and staff—9. Bronchoscopic clinic. 

Joun D. KERNAN, GrRARD OBERRENDER, and staff—2. 
Operations. 

LINCOLN HOSPITAL 

Wittram H. Hotpen, Murray Bercer, and HAROLD 

Liccett—z2. Operative and dry clinics. 


MANHATTAN EYE, EAR AND THROAT HOSPITAL 

Ropert E. Bucktey, A. S. Witson, and staff—og and 2- 
Rhinolaryngological clinics. 

Joun R. Pace, R. H. HvveE tt, and stafi—g and 2. Oto- 
logical clinics. 

Davin H. Jones and JoHn M. Lore—z. Endoscopic 
demonstration. 


METROPOLITAN HOSPITAL 
J. A. W. Herrick and staff—1:30. Tonsii surgery in 
children. 
MOUNT SINAI HOSPITAL 
Jacos L. MaysBaum, WALTER L. Horn, SAMUEL ROSEN, 
JoserH G. Druss, Harry ROSENWASSER, and EUGENE 
R. SNyDER—10. Operative and dry clinics; intracranial 
complications of otitic origin; recovered cases of strep- 
tococcus meningitis, petrositis; sepsis of otitic origin; 
value of sulfanilamide in otological conditions; neuro- 
otological cases; histopathological studies. 
RupDOLPH KRAMER and staff—2. Operative and dry clinics. 


NEW YORK CITY HOSPITAL 
Orto C. Riscu and staff—2. Operative and dry clinics. 
Hitton H. StotTHERs—2. Bronchoscopic clinic. 
NEW YORK EYE AND EAR INFIRMARY 

J. C. Hantey—1o. Operations and demonstration of 

interesting cases. 
F. C. CARR and W. C. DENISON—2. Operations. 

NEW YORK HOSPITAL 

Staff—2. Exhibits and demonstrations in outpatient de- 

partment; pavilion rounds. 


NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 


Davip H. Jones—g. Bronchoscopy, lecture and demon- 
stration. 

Juttus I. Ktepper—1r1. Cadaver demonstration. 

RatpH ALMouR—1. Cadaver demonstration. 

SAMUEL J. Kopetzky—z2. Cadaver demonstration. 


PRESBYTERIAN HOSPITAL 
James W. Bascock—z2. Operations. 


RIVERSIDE HOSPITAL 


GeorceE D. WotF and Davip I. FrRank—10. Operations: 
Direct laryngoscopy and cauterization of larynx. Dry 
clinic: Tuberculous laryngitis in various stages. : 


ROOSEVELT HOSPITAL 
CHARLES N. HARPER and staff—z. Bronchoscopic clinic. 


ST. FRANCIS’ HOSPITAL 
Henry J. DittemuTH and staff—z2. Operations and dem- 
onstrations of cases. 


ST. VINCENT’S HOSPITAL 

Joun M. Lore and staff—z. Presentation of cases: Strip- 
ping of vocal cords; laryngofissure for carcinoma; 
laryngectomy; laryngeal stenosis; subglottic tumor in a 
child; cases for diagnosis. Lantern slide talks: Technique 
of stripping of vocal cords; Lore modification of laryngo- 
fissure operation; operative procedure for relief of double 
abductor paralysis. 

ANTHONY Rottino—z2. Pathological demonstration. 


Thursday 


BELLEVUE HOSPITAL 


J. Winston Fow kes and staff—z. Dry clinic: Postopera- 
tive petrositis; motion pictures of radical frontal sinus 
operation. 


FLOWER-FIFTH AVENUE HOSPITAL 
J. A. W. Herrick and staff—2. Demonstrations of in- 
teresting cases. 


HARLEM EYE AND EAR HOSPITAL 
ALEXANDER LaszLo—2. Mastoid operations. 


HOSPITAL FOR JOINT DISEASES 


Juttus A. Haman and staff—g. Dry clinics. 
Jutius A. Haman and staff—z2. Operations. 


LENOX HILL HOSPITAL 
GIRARD OBERRENDER and stafi—g. Bronchoscopic clinic. 


MANHATTAN EYE, EAR AND THROAT HOSPITAL 


Joseru D. Ketty, C. W. DeEpprne, and staff—g and 2. 
Otological clinics. 

Francis W. Wuite, J. D. WxiITHAM, and staff—o and 2. 
Rhinolaryngological clinics. 


MORRISANIA CITY HOSPITAL 
CLARENCE H. SmitH—2. Operations: Mastoid. 


NEW YORK CITY HOSPITAL 
Haro_p B. Jupp—z2. Operative and dry clinics. 
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NEW YORK EYE AND EAR INFIRMARY 


EpGAR BurcHELL—10. Dry clinic: Surgical anatomy of 
the temporal bone and its variations. 
J. M. Smira—to. Operations. 


NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 

ARTHUR NILSEN and staff—z2. Operations. 

NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 

Henry B. OrTON—g. Cadaver demonstration. 

J. EastMAN SHEEHAN—1I1r. Lecture on otolaryngology and 
plastic surgery. 

W. WaLtace Morrison—tr. Lecture. 

Lee M. Hurp—z. Operations. 

H. G. BuLLWINKEL—3. Cadaver demonstration, bron- 
choscopy. 

PRESBYTERIAN HOSPITAL 

GeorGceE R. BriGHTON—2. Bronchoscopic clinic: Pres- 
entation of cases; demonstration of technique of bron- 
chospirometry. 

ROOSEVELT HOSPITAL 
Cares N. Harper and R. C. GrovE—z. Dry clinic. 
ST. LUKE’S HOSPITAL 

Westey C. Bowers and staff—z2. Operative and dry 
clinics: Meningeal infections of otologic origin; sinus 
infections and their treatment. 


UNITED STATES MARINE HOSPITAL 
W. P. Grirrey, A. J. Huey, and staffs—2. Operations. 


Friday 
FLOWER-FIFTH AVENUE HOSPITAL 


J. A. W. Herrick and staff—2. Operations and demon- 
strations of interesting cases; motion pictures. 


HARLEM EYE AND EAR HOSPITAL 
Joun J. LevBarG—g. Voice and speech clinic. 
Staff—z2. Operations and demonstrations of cases. 
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HARLEM HOSPITAL 
HERMAN J. BURMAN, NATHANIEL HALPERN, and CHARLES 
Harris—g. Tonsil clinic: Snaretone and dissection 
operations. 


MANHATTAN EYE, EAR AND THROAT HOSPITAL 

Marvin F. Jones, D. S. CunnrNG, T. G. TICKLE, and staff 
—g and 2. Otological clinics. 

E. Ross FAULKNER, WESLEY M. Hunt, and staff—g and 2. 
Rhinolaryngological clinics. 

Davin H. Jones and Joun M. LorE—z. 
demonstration. 


METROPOLITAN HOSPITAL 
J. A. W. Herrick and Staff—r1:30. Operative and dry 
clinics. 
MORRISANIA CITY HOSPITAL 
G. B. Gttmore, Henry J. DILLemMuTH, and JosEPH 
LaSata—z. Bronchoscopic clinic. 


MOUNT SINAI HOSPITAL 
Rupo_pH KRAMER and Staff—2. Operative and dry clinics. 


NEW YORK EYE AND EAR INFIRMARY 


T. L. SAuNDERs—1o. Demonstration of interesting ear 
and sinus cases; operations. 
Stuart L. Cratc—z2. Operations. 


NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPiTAL 


Paut S. SEAGER—2. Laryngeal surgery, cadaver. 
CHARLES M. GriFFITH—2. Sinus surgery, cadaver. 
James O. MacponALp—2. Mastoid surgery, cadaver. 


NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 


M. CoLeMAN Harris—g. Allergy in otolaryngology. 

NATHAN SETTEL—10. Lecture. 

Tuomas G. TicKLE—11. Cadaver demonstration of facial 
palsy. 

Matcotm W. Carr—1. Oral surgery in otolaryngology. 

CHARLES J. IMPERATORI—2. Operations. 

M. H. Katen—3. Lecture. 


Endoscopic 


OPHTHALMOLOGY 


Monday 
HARLEM EYE AND EAR HOSPITAL 
Harvey Lyon—z. Refraction clinic. 
MANHATTAN EYE, EAR AND THROAT HOSPITAL 
Frank C. Ker and staff—2. Operations. 
MORRISANTIA CITY HOSPITAL 


Josern S. Hory and staff—z. Operations for cataract, 
glaucoma and squint; interesting eye conditions in 
relation to general medicine. 

NEW YORK EYE AND EAR INFIRMARY 

Ciype E. McDANNALD and staff—z2. Operations: Cata- 
racts; muscle; ptosis. 

Truman L. Boyves—4. Surgical treatment of ocular 
muscle anomalies with demonstrations of cases. 

NEW YORK HOSPITAL 

Staff—2. Dry clinics. 


BERNARD SAMUELS. Intra-ocular tumors, lecture il- 
lustrated with anatomical preparations. Demonstra- 
tion of anatomical specimens and teaching models. 

MILTon L. BerRitner. Slit lamp demonstration. 

N. Brarr SuLourF. Practical points in refraction. 

NEW YORK CITY HOSPITAL 
Raymonp E. MEEK and FRANK C. KEIL—z2. Operative 
and dry clinics. 

NEW YORK POLYCLINIC MEDICAL SCHOOL 

AND HOSPITAL 
ErvIN TorokK—3. Operations. 
RIVERSIDE HOSPITAL 
Cutrrorp W. ELLISON—3. Eye conditions in tuberculous 
patients. 
Tuesday 
BELLEVUE HOSPITAL 
Wess W. WEEKs and staff—z2. Operations for cataract, 
glaucoma and squint. 
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HARLEM EYE AND EAR HOSPITAL 


CHARLES B. MeEpING and ARCHIE OBERDORFER—2. 
Operations and demonstrations of cases. 


HARLEM HOSPITAL 


Paut A. CoLt~rns—2. Fundus operations and ward 
rounds. 


KNAPP MEMORIAL EYE HOSPITAL 
ARNOLD Knapp and staff—g. Operative and dry clinics. 


MANHATTAN EYE, EAR AND THROAT HOSPITAL 


PurnEus H. MontatvaN—g. Follow-up clinic on glau- 
coma. 

McCLELLAND SHELLMAN—g. Fundus clinic. 

H. ROBERTSON SKEEL and staff—z2. Operations. 


METROPOLITAN HOSPITAL 


A. L. CHAMBERS and staff—1:30. Fundus clinic, external 
diseases of the eye. 


MONTEFIORE HOSPITAL 
SicmuND A. AGATSTON—g. Dry clinic. 


NEW YORK EYE AND EAR INFIRMARY 


E. B. BuRCHELL—g:30. The laboratory and its aid to 
ophthalmology. 

IrvING SCHWARTS—10:30. X-ray of accessory sinuses and 
skull; fundamentals. 

Wits S. KNIGHTON—11:30. Contact lenses. 

SAMUEL P. Oast and staff—z2. Operations: 
modified LaGrange; general. 

BERNARD SAMUELS and staff—z. 
clinics. 


Cataracts; 
Operative and dry 


NEW YORK HOSPITAL 


Staff—2. Exhibit of rare old English, American, German 
and French books on ophthalmology; interesting 
clinical cases. 


NEW YORK POLYCLINIC MEDICAL SCHOOL 
AND HOSPITAL 


CLiyDE E. McDANNALD—3. Operations. 


NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 


MarTIN COHEN—2. Dry clinics. 


PRESBYTERIAN HOSPITAL 
(Institute of Ophthalmology) 


Joun M. WHEELER and staff—g:30. Operative and dry 
clinics. 
UNITED STATES MARINE HOSPITAL 


W. P. Grirrey and RupotpH AEBLI—2. Operative and 
dry clinic. 


Thursday 


BETH ISRAEL HOSPITAL 
Wess W. WEEKS—2:30. Operations. 


COLUMBUS HOSPITAL 
GIROLAMO BoNACCOLTO—9:30. Exhibit of slit lamp cases 
and operations. 
HARLEM EYE AND EAR HOSPITAL 


Joun J. Decker, Max GotpscumtpT, and Louts SCHWARTS 
—z2. Operations and demonstrations of cases. 
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HARLEM HOSPITAL 
Henry MINsky—z2. Operative and dry clinics; Lid in- 


juries. 
LENOX HILL HOSPITAL 
E. F. Krus, J. J. Rem, Jr. and staff—2. Operations. 


MANHATTAN EYE, EAR AND THROAT HOSPITAL 

Pirneus H. MontatvAN—g. Demonstration of contact 
glasses and telescopic lenses. 

ANDREW A. EcGsTON and JosepH LAVAL—g. Demonstra- 
tions of eye pathology. 

Norton DEL. FLETCHER and stafi—z2. Operations. 


MOUNT SINAI HOSPITAL 
KAUFMAN SCHLIVEK and staff—g. Cataract extraction, 
trephine, LaGrange, Safar for detachment, ptosis-ad- 
vancement of levator. 


NEW YORK EYE AND EAR INFIRMARY 
ConrRAD BERENS and staff—g. Operations: Iridocorneo- 
sclerectomy; retroplacements; Tenon’s capsule trans- 
plant; iridocapsulotomy; general operations. 
Wess W. WEEKs and staff—z2. Operations: Intracap- 
sular cataracts; modified LaGrange; muscle operations. 
WENDELL L. HucHEs—z. Plastic; corneal transplant. 


NEW YORK POST-GRADUATE MEDICAL 
SCHOOL AND HOSPITAL 


Martin CoHEN—2. Dry clinic. 


PRESBYTERIAN HOSPITAL 
(Institute of Ophthalmology) 
Joun A. DuNNINGTON, THomAs H. JoHNSON, DANIEL 
B. Krrpy, and ALGERNON B. REESE—g:30. Operative 
and dry clinics. 


Friday 
BELLEVUE HOSPITAL 
Wess W. WEEKs and staff—2. Demonstrations of post- 
operative cases, illustrated with results from operations 


for cataract, glaucoma and plastic surgery of the eye 
and orbit. 


HARLEM EYE AND EAR HOSPITAL 


Cuartes B. MEDING and staff—2. Operations and dem- 
onstrations of cases. 


HOSPITAL FOR JOINT DISEASES 
Davin WEXLER and staff—z2. Dry clinic. 
MAovrIceE PoMERANZ and HEeNry K. TayLor—2. 
graphy in orthopedic surgery. 


MANHATTAN EYE, EAR AND THROAT HOSPITAL 

R. TOowNLEY PATON—g. Demonstration of cornea trans- 
planting and ophthalmic photography. 

GrroLamMo BonaccoLtto—g. Slit lamp demonstration. 

Davwp H. WEBSTER and staff—z2. Operations. 


PRESBYTERIAN HOSPITAL 
(Institute of Ophthalmology) 
Joun A. DuNNINGTON, THomAs H. JoHNson, DANIEL B. 
Krrsy, and ALGERNON B. REESE—9g:30. Operative and 


dry clinics. 
ST. LUKE’S HOSPITAL 


W. GuERNSEY FREY, JR. and staff—2. Operative and dry 
clinics. 
H. T. Sutra. The Laurence-Moon-Biedl syndrome. 
WALTER Hipp. Treatment of conjunctivitis with bac- 
teriophage. 


Plani- 
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BROOKLYN-LONG ISLAND DAY—WEDNESDAY 


OPERATIVE AND Dry CLINICS—g-12:30 


BROOKLYN CANCER INSTITUTE 
Operative Clinics—g 
J. J. Gatney and Georce ReIvz. 
two cases. 
J. McGorprick. Carcinoma of the cervix. 
I. Strus. One-stage Miles resection for carcinoma of 
rectosigmoid. 
G. RosprLitarp. Surgery of the colon. 
E. K. Morcan. Ureterostomy for carcinoma of bladder. 


Radical mastectomy, 


Dry Clinics—g 

W. E. Howes. Pre-operative radiation of the breast. 

S. G. ScHenck. Bronchial carcinoma and review of six 
autopsied cases. 

H. CHARACHE. Neurogenic sarcoma. Eighteen cases with 
statistical study and lantern slides. 

J. Scumipt. Carcinoma of the larynx; presentation of 
operated and radiated cases, wax model demonstration. 

H. S. Rast. Oral surgery in malignancy, with wax model 
exhibit. 

S. Wotre. Carcinoma of the vulva, case presentations. 

L. S. Drexter. Carcinoma of the genito-urinary tract, 
lantern slide demonstration. 

H. Bo.ker and H. Koppetman. The effect of radiation 
on mammary tissue and breast cancer. 

H. I. Teperson. X-ray treatment of giant cell tumors. 
Demonstration of cases. 


BROOKLYN HOSPITAL 


Ernest K. TANNER and staff—g. General surgical opera- 
tions. 

Ernest K. Tanner, D. D. Davis, and W. H. FIexp. 

Lobectomy for bronchiectasis; transposition of viscera. 


Clinical Presentations 


Ernest K. TANNER. Review of one year’s anesthesia. 
Review of empyema for eighteen years. 

D. D. Davis. Massive drip blood transfusion from blood 
bank. 

W. H. Fretp. Study of the results of gall bladder sur- 
gery, two five-year periods. 

R. B. Mires. Comparative study of drainage versus 
non-drainage in acute appendicitis. 

A. L. Smirg. Analysis of surgical mortality. 

S. A. Winninc. End-results of sympathectomy in Ray- 
naud’s disease. 

E. JEFFERSON BROWDER—9g. Neurosurgical operations. 
Surgical treatment of epilepsy. Demonstration of bi- 
polar cortical stimulation. Posterior fossa approach for 
major trigeminal neuralgia. 

NATHANIEL P. RATHBUN and staff—g. Genito-urinary 

surgical, operative and dry clinics. 

N. P. Ratusun, H. Fisher and W. F. McKenna. 
Tidal drainage of the bladder with control of time, 
quantity, and pressure factors. 

H. WEHRBEIN. Rupture of renal cyst with extravasa- 
tion of urine forming extrarenal urinary cyst. 

F. C. Hamm. Motion pictures of genito-urinary surgery 
in children. 

F. C. Bonn. Ureteropelvic obstructions. Series of op- 
erated cases and x-rays. 


WILLIAM SrpNEy SmitH and staff—9. Gynecological and 

obstetrical, operative and dry clinics. 

W. S. Smiru, Extot BisHop, JOHN CASAGRANDE, and 
Grorce G. Cocuran. Dry clinic: Outline of com- 
bined medical-obstetrical clinic for care of cardiac 
patients. Experiences with vaginal antisepsis. Survey 
of the obstetrical service. Diagnosis and treatment 
of hydatidiform mole. 

Donatp E. McKenna and staff—g. Orthopedic surgery 
Donatp E. McKenna. Operations: Arthrotomy of the 

knee joint. 

Henry LANGE. Xanthoma of knee joint. 

L. Gaston Papar. Disease of the spine with symptoms 
simulating lesions of the urinary tract. 

A. W. Martin Marino and staff—g. Rectal surgery. 
Abdominoperineal resection for cancer of rectum. Other 
proctological operations. Demonstration of patients who 
have undergone different types of operations for cancer 
of rectum. Visit to rectal clinic. 


CUMBERLAND HOSPITAL 
Operative Clinics 


MERRILL N. Foote and staff—g. General surgical opera- 
tions. 
CARLTON CAMPBELL. Physiological gastric resection. 
RupotpH GOLDBERG. Thyroidectomy. 
Howarp Bratr. Cholecystectomy. The use of stain- 
less steel wire in abdominal closures. 
Joun Trim and staff—g9. Operations. Splenectomy for 
Banti’s disease. 
STANLEY D. Banks. Radical mastectomy for carcinoma 
of breast. 
EvuGENE F. VITAGLIANO. Hysterectomy for fibroid. 
HERBERT T. WIKLE and staff—g. Operations. Bone dust 
hernioplasty. 
HENRY WAGENER. Gastric resection. 
Howarp T. Lancwortuy and staff—o. Genito-urinary 
surgical operations. 
Leo S. DREXLER. Prostatectomy. Nephrectomy. 
FRANK H. LasHER and staff—g. Otolaryngological opera- 
tions. 
ABRAHAM G. Sitver, Louis R. Usen, BERNARD N. 
GOTTLIEB, SAMUEL KaPLAN. Bronchoscopy. Lateral 
sinus thrombosis. Nose and throat operations. 


Dry Clinics 
Wriiam C. MEAGHER and staff—g. Obstetrical dry clinic. 
Witiiam C. MEAGHER. Cesarean sections at Cumber- 
land Hospital. 
SAMUEL LuBIN. Results of attempted induction of labor 
with estrin. 
ALEXANDER DuNBAR. Operative deliveries at Cumber- 
land Hospital. 
Staff—r1o. General surgery, dry clinic. 
Harry Martz. Analysis of 50 consecutive ruptured 
gastric ulcers, lantern slides. 
Jack Romascan. Familial neurotrophic osseous atrophy, 
demonstration of cases. 
CARLTON CAMPBELL. Presentation of cases of mammary 
tuberculosis. 
Saut F. Livincston. Granuloma inguinale, end-results 
of cases treated locally. 
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MERRILL N. Foote and Sirik H. Potayes. Acute ap- 
pendicitis, B. welchii blood stream infection, extrusion 
of entire spleen, cure, presentation of patient. 


JEWISH HOSPITAL 


Wiiitam LiInpER and staff—9. General surgical opera- 
tions; resection for carcinoma of the stomach. 
Henry Lourta and staff—g. General surgical operations. 
Davip FarBER. Thyroidectomy. 
FRANK TELLER. Problem of recurrent hyperthyroidism. 
Louts BERGER and stafi—g. General surgical operations 
and dry clinics. 
Davip Tepuitsky. Colonic resection for carcinoma. 
RatpH WoLre. Organization of the gastro-intestinal 
surgical division. 


Mitton J. Raper. Dry clinic: Acute appendicitis, 


twenty-year study at Jewish Hospital. 
ROBERT E. ROTHENBERG. 
cyst. 
PAUL ASCHNER and staff—g. Genito-urinary surgical op- 
erations and dry clinics. 
Nephrectomy for tuberculous 


Dry clinic: Retroperitoneal 


ABRAHAM PROGEBIN. 
kidney. 

SauL Parnass. Second stage prostatectomy. 

Louts T. Morse. Urological approach to treatment of 
essential hypertension. 

Paut AScCHNER, Davip M. GrayzEL, MAx LEDERER, 
Mitton G. Wascu. Dry clinic: Exhibit of tumors 
of kidney, ureter, bladder, and prostate; classification, 
diagnosis, pathology, treatment. 

Leo M. Daviporr and IsaporE M. TarLtov—-g. Neuro- 
surgical operations. Right transfrontal craniotomy for 
suprasellar meningioma. Demonstration of electro- 
encephalography. ° 

E. Leo BERGER and staff—g9. Otolaryngological opera- 

tions. 

Puiitrp LErBOwITz, CARL KAPLAN, CHARLES BREITMAN, 
BERNARD WELT. Radical mastoidectomy. Demon- 
stration of bronchoscope. 

Leo S. ScHwARtTz and staff—o9. Gynecological and ob- 

stetrical operations. 

SAMUEL SCHENCK, SAMUEL A. WOLFE, EMANUEL V. 
LitTAUVER. Vaginal plastic operation. Hysterectomy. 


KINGS COUNTY HOSPITAL 
Operative and Dry Clinics—g:30 


EpwIn Fiske. Thyroid clinic. 

RoBERT F. BARBER. Operation, colon surgery. 

Epwarp P. Dunn. Operations, general surgery. 

CHARLES B. JoNES. Operations, general surgery. 

JosepH TeNopyr. Fracture demonstration, ward walk. 

JosepH RAPHAEL. Fracture demonstration, operation. 

H. Wricut Benoit. Thyroid operation. 

WittraM Ennis. Open reduction of fractures. 

NicHoLas Ryan. Gastric ulcers, statistical study. 

OTTOKAR TENOPyR. Fracture demonstration. 

WALTER COAKLEY. Plastic surgery, operations, two hours. 

CuHaRLes S. CocHrANE. Ward walk, display of x-ray 
pictures of kidney, ureter, and bladder. 

MATTHEW GOLDEN. Operative and dry clinic. 

WALTER MOEHBLE. Demonstration of ophthalmic opera- 
tions. 

J. B. L’Eptscopo. Demonstration of bone block operation 
for painful hip. 

RatpH GARLICK. Plastic operation for prolapse. 

JosEpH McGo.prick. Operation, hysterectomy. 

CHARLES MUELLER. Gynecological operations. 

Henry GOuUBEAUD. Statistical study of placenta previa. 
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CHARLES Gorpon. Gynecological operation. 

Morris Grass. Ward demonstration, cardiac conditions 
in pregnancy, toxemia in pregnancy. 

EpwIN GRACE. Pectoral transplant for coronary occlusion. 


LONG ISLAND COLLEGE HOSPITAL 
Operative Clinics—g 


Emit Goetscu. Thyroidectomy for exophthalmic goiter. 

ALFRED C. Beck. Cesarean section. 

FEDOR SENGER and staff. Tumors of the kidney. 

RALPH HARLOE. Empyema. Operation. Closed treatment 
of all types. 

WictraM A. Jewett. Fothergill operation. 

Harvey B. Matruews.. Vaginal plastic under local 
anesthesia. 

GEORGE W. PHELAN. Tumors of the round ligament. 

Mervyn V. ARMSTRONG. Episiotomy and repair under 
local anesthesia. 

GEORGE Horton. Nephrectomy. 


Dry Clinics—10:30 

S. Porrer Bartley. Fractures of the foot, clinical and 
economic aspect, lantern slides. 

Hersert C. Fett. Arthrotomy of the knee joint, report 
of experiences. 

RoBert F. BarBer. Malignant tumors of peripheral 
nerves, cases and specimens. 

SAMUEL A. Wo.tFe. Demonstration of ovarian tumors. 


METHODIST EPISCOPAL HOSPITAL 


Haron K. Bett, Henry F. GRAHAM, PIERRE A. RENAUD, 
Seymour G. CLARK, JoHN A. Tru, and staffs—g. 
General surgical operations. 


Dry Clinics 

S. G. CLark. Vascular tumors of the liver. 

Harotp K. Bett. Intussusception with Meckel’s di- 
verticulum. 

Mitton E. Hoerte. Use of long intestinal tube for relief 
of intestinal obstruction. 

Oscar P. SCHOENEMANN. Planography in tuberculosis. 

Harorp E. Ruame. Elliott treatment for pelvic inflam- 
mations. 

C. Douctass SAWYER. The peritoneoscope. 

J. H. Buss. Primary carcinoma in a branchial cyst. 

KENNETH H. MacGrecor. Surgical indications for 
blood transfusions. 

H. RusseLtt MeyEers—g. Neurosurgical dry clinic: Chronic 
subdural hematoma in infancy. 

DonaLp E. McKenna, Henry F. GraHAm, Haroip K. 

BELL, Jon A. Timm and staffs—11. Fracture clinic. 

Joun A. Timm. Use of Soutter apparatus for reduction 
of fractures of both bones of forearm. 

Henry F. Granam. An efficient method for reduction 
and retention of Colles’ fracture. 

Henry P. Lance. Fracture of radius and ulna, lower 
fifth, in adolescence. 

Howarp T. LANGwortHy and Rosaria P. MuLe—g. 

Genito-urinary surgery, urological exhibit. 

Rosaria P. MuLE—11:30. Medical aspects of prostatism. 

CHARLES L. STONE, CHARLES A. ANDERSON, EINAR A. 
SunpE, and staffs—11. Otolaryngological operations 
and dry clinics. 

CHARLES L. SToNE and CHARLES A. ANDERSON. Dry 
clinic: Ligation of the common carotid artery for 
hemorrhage. 

Joun F. Forp—g. Plastic surgery, dry clinic: The cos- 
metic aspect of rhinoplastic surgery. 
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O. Paut Humpestone, Ratpo M. Beacu, Harvey B. 
MarttTHews, Harry W. Mayes, GeorcE H. Davis and 
staffs—g. Operations and ward rounds in obstetrics. 


ST. JOHN’S HOSPITAL 
Operative and Dry Clinics—9 

Joun E. Jennincs. Radical mastectomy with ligation of 
axillary vein. Treatment of inoperable breast cancer. 

Frank Sammis. Grill graft plastic. 

StaNLEY B. THomas and Georce R. Mars#. Gastro- 
intestinal surgery. Cancer of colon-megacolon, review 
of cases. 

Aucustus Harris. Surgical attack on anomalies of kidney 
and ureter, cases and results reviewed. 

S. Ltoyp FisHer. Surgery of the female pelvis. 

James L. Cops and GeorceE B. Reitz. Acute and trau- 
matic surgery, operations and demonstrations. 

L. ALBERT THuUNIG. Anomalies of the umbilicus. 


Co-ordinated Medical and Obstetrical Demonstrations 

CAMERON Duncan. Handling of labor in tubercular cases, 
and postpartum care. 

Lowe t B. Eckerson. Back pain associated with gastro- 
intestinal lesions. 

Cuares E. Hamitton. Collapse therapy in tuberculosis 
of the lung. 

Cart GREENE. The acute gall bladder. 

Pau ParrisH. Pyloric stenosis in infants. 

Frep Matset. Surgical photography. 

Joun B. Knapp and WILLIAM RICHARD CASHION. Roent- 
genography and x-ray therapy. 

LEoniD WatTTER. Anesthesia procedures. 


ST. MARY’S HOSPITAL 


WILLIAM PascuaL, THomas M. BRENNAN, PETER DULLI- 
GAN and staffs—g. General surgery, operative and 
dry clinics. 

SANFORD SHuMWAY. Selected fracture problems. 

DanteL WELSH. Acute intestinal obstruction due to 
gall stone occlusion. 

HucH Murpuy. Mecholyl iontophoresis in the treat- 
ment of thrombophlebitis. 

PeTeR DULLIGAN. Management of acute intussuscep- 
tion. 
THOMAS BRENNAN. Cases illustrative of retroperitoneal 
hemorrhage and other types of abdominal trauma. 
Witiram Pascua. Atypical appendicitis, difficulties in 
recognition and management. 

JosepH Rizzo. Appendicitis in pregnancy. 

HucH Murpuy and V. Tesortero. Vascular clinic, 
demonstration of cases and methods of treatment. 

ANDREW J. McGowan, FRANK C. Hamm and staffs—g. 
Genito-urinary surgery, operative and dry clinic. 

Frank C. Hamm. Transurethral prostatectomy. 
ANDREW J. McGowan. Pediatric urology. 

GEORGE Price and WILLIAM MolrtrierR, Jr.—9. Patho- 
logical demonstration, skin tumors, ovarian tumors in 
their relationship to sex. 

Joun SHIELps and staff—g. Proctological dry clinic. 

HERBERT C. Fett and staff—g. Orthopedic surgery, 
selected problems. 

ALBERT KEENAN, JOHN AUWERDA, and staffs—g. Oto- 
laryngological surgery. 

E. A. Keyes, H. Gouseaup, C. LoucHran, R. WILson, 
and staffs—g9. Gynecological and obstetrical opera- 
tions. Vaginal hysterectomy (local), anterior and pos- 
terior colporrhaphy (local), panhysterectomy (spinal), 
laparotomy for ovarian cyst. 


Roentgenological Department—9 


Francis Currin. Exhibits. 
Paut Rata. Cholangiography in biliary tract disease. 
Francis Currin. Radiation in postoperative parotitis. 


Dry Clinic 
H. Govuseaup and staff—g. Forceps application (manni- 
kin), Kielland, Pieper, axis traction. Resuscitation o{ 
newborn, cadaver and motion pictures. Graphs and 
charts: dehydration, mortality, morbidity, cesarean 
sections, repeat sections, x-ray in placenta previa. 
Blood bank in obstetrics. 

M. Murpuy. Eight cesarean sections, ectopic preg- 
nancy. 

F. MitcHett. Double pregnancy, double uterus, abor- 
tion at fourth month, first uterus; full term cesarean 
section, living baby, second uterus. 

CHARLES LouGHRAN. Hydatidiform mole, cesarean sec- 
tion at term, living baby. 

M. Murpuy. Two cases abdominal hemorrhage, tubal 
in origin, not ectopic. 

J. Mastrrota. Antepartum diagnosis, triple pregnancy, 


with x-ray. 

H. Joyce. Electric cervix, advantages and disad- 
vantages. 

M. ABBENE. Hydatidiform mole, analysis of nineteen 
cases. 


UNITED STATES NAVAL HOSPITAL 
Operative Clinics—g 


CHartes H. Savace. Appendectomy, spinal anesthesia. 
James J. O’Connor. Repair of inguinal hernia, local 

anesthesia. 
CourtNEY G. CLecc. Rectal clinic. 


Dry Clinics—1o 
Louts E. Gre. Fracture clinic. 
CaLviIn B. GAttoway. Cancer clinic. 


BROOKLYN EYE AND EAR HOSPITAL 
OPHTHALMOLOGY 


Morning Session—g:30. Dry Clinics 

E. Cirrrorp PLace. Keratoconus treated with contact 
lenses. Sarcoma of the choroid. 

Cartes A. Harcitr. Hereditary juvenile glaucoma, two 
families. 

Ratpu I. Lioyp. Birth injuries of the cornea and allied 
conditions. 

WaLTER V. Moore. Scleromalacia perforans, report of 
four cases. 

Wii F. C. SternpuGLer. Ophthalmomyiasis anterior. 

Mortimer A. Lasky. Krukenberg’s spindle. 

DANIEL Kravitz. Hodgkin’s disease of the lid. 

Irvinc Jacoss. Sperophakia, ectopia lentis with lens 
extraction O.U. 

Joun N. Evans. Preparation for operation and aftercare 
of glaucoma cases. 


Motion Picture Demonstrations 


P. CHALMERS JAMESON. Jameson recession. 
WaLTeR MoeBLe. Cataract extraction, a new technique. 


Afternoon Session—z: 30. Operative Clinics and Symposium 

Joun H. Onty, Davin T. Bisuop, and staffs. Symposium 
on retinal detachment. 

P. CHALMERS JAMESON and E. CLIFFCRD PLACE. Opera- 
tive clinics. 
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CHARLES A. Harcitt, JOHN N. Evans, WALTER V. Moore 
and staffs. Demonstration of patients. 


OTOLARYNGOLOGY 


Morning Session—g. Operative and Dry Clinics 
Harry Parrre. Osteomyelitis of temporal bone. Case 
report and patient. 
ALEXANDER Howe. 
mastoidectomy. 
SAMUEL ZWERLING. Chilliness—a symptom of nasal ob- 
struction. 


Frequency of dehydration after 


Rosert L. Moorweap. Petrous pyramid suppuration, 
cases, demonstration on cadaver. 

Joun AuweERDA. Bronchoscopy, interesting cases. 

Joun P. Baker. Cancer of the larynx, laryngectomy and 
laryngofissure patients. 

Wiru1AM HERBERT. Ultra short wave therapy. 

Epwarp E. WoopLanp. Evolution of ear, nose, and throat 
specialty in the Medical Corps U. S. Navy—2s years. 

Epwarp A. BerGER. Demonstration by specimens of 
carotid approach to petrous pyramid. 

Operative clinics by staff. Operations and operators to be 
announced later. 


SYMPOSIA—2 :00—4 :00 


GENERAL SURGERY 


Biliary Surgery—Jewish Hospital— Moderator: 
Louis BERGER 

Louts J. Morse. Clinical analysis of gall bladder disease 
at the Jewish Hospital for the past ten years. 

THEODORE BARNETT. Study of intraductal and sphincter 
pressure in common duct drainage cases. 

BERT B. HERSHENSHON. Anesthesia—its relation to sur- 
gery of the gall bladder. 

DanrEL A. McATEER. Physiology of the liver and biliary 
tract. 

RussELL S. FowLer. Why to operate, when, and what 
operation to do in acute cholecystitis. 

Sruart A. WINNING. Pre-operative and postoperative care 
in biliary surgery. 


Surgery of the Thyroid Gland—Long Island College 
Hospital— Moderator: EM1L GOETSCH 

Emit GoetscH. Operative and postoperative reactions in 
thyroidectomy for hyperthyroidism. 

ARTHUR GoETscH. Hyperthyroidism in children. 

BENJAMIN CISSEL. Pathological conditions of the thyroid 

land. 

nee K. Bett. Care of thyroid cases on a general sur- 
gical service. 

EpwIN H. Fiske. Amount of thyroid gland to be removed 
in mild hyperthyroid cases. 

Harry FetpMan. A safe and standardized thyroidectomy 
technique, colored motion pictures. 

A. Storrs WARINNER. Tuberculosis of the thyroid gland. 


Gastric Surgery— Methodist Episcopal Hospital— 
Moderator: HENRY GRAHAM 


Greorce W. Cramp. X-ray diagnosis of gastric lesions. 

ALBERT F. R. ANDRESEN. The 1938 ulcer diet, physiolog- 
ical basis, Meulengracht diet. 

W. Wricut Benoit. Pyloric obstruction in infancy. 

Joun E. Hammett. Surgical treatment of ulcer. 

WitttAM LinperR. Surgical treatment of cancer of the 
stomach. 

PrerrE A. Renaup. Important points in the technique of 
gastric operations. 

J. HerBert Butss. Gastrojejunal ulceration. 

WILtrAM H. Fretp. Causes of failure after gastric opera- 
tions. 


Thoracic Surgery— Kings County Hospital— 
Moderator: Epwin J. GRACE 
Epwin J. Grace. Address of welcome. 
IRWIN E. Srrts. Lobectomy for bronchiectasis. 
WittraM H. Fretp. Review of postoperative specimens of 
bronchiectasis. 


Wiiiiam E. Howes. Exhibit of bronchial carcinoma with 
review of autopsied specimens. 

ARTHUR S. W. Tourorr. Acute abscess of the lung. 

EpwIn J. GRAcE and CHALMER D. Drxon. Phrenic nerve 
operations for pulmonary tuberculosis, end-results of 
300 cases. 

Raph F. Hartoe. The problem of empyema in pulmon- 
ary tuberculosis. 


Lesions of the Breast—St. John’s Hospital— 
‘Moderator: Joun E. JENNINGS 


Joseph TENOpPyR and IrvING SILVERMAN. Diagnosis of 
tumors of the breast, new biopsy punch. 

L. ALBERT THUNIG. Frozen section technique. 

Witt1aM E. Howes. Pre-operative radiation of the breast. 

HAROLD KOpPELMAN and HERMAN BoLker. Effect of 
radiation on mammary tissue and breast carcinoma. 


Surgery of the Rectum and Colon—Brooklyn Hospital 
— Moderator: ERNEST K. TANNER 


J. HerBert Buss. Cancer of the rectum, surgical methods 
of approach with special consideration of one-stage 
resection. 

GrEOoRGE WEBB. Use of Abbott tube in intestinal obstruc- 
tion. 

James Watt. Acute obstruction of the large intestine. 

A. W. Martin Marino. Review of 114 cases of carcinoma 
of the rectum and rectosigmoid. 

ARTHUR HoizMaNn. Surgery of the ascending colon. 

BENJAMIN SEAMAN. The Devine operation in colon sur- 


gery. 
BERNARD S. Pupek. Treatment of carcinoma of the colon. 


Surgery of Peripheral Vascular Diseases—St. 
Mary’s Hospital— Moderator: ROBERT F. BARBER 


Harotp Rasrnowitz. Treatment of thrombo-angiitis 
obliterans based upon new concepts of the pathogenesis 
and pathological physiology of the disease; lantern slides. 

Hucu L. Murpuy. Experience in treating peripheral vas- 
cular disease with pavaex, evaluation of results in over 
125 cases. New method in treating thrombophlebitis 
with mecholyl iontophoresis. 

FRANK N. DEALy. Surgery of peripheral vascular diseases. 

RoBert F. BARBER. Experience with aneurysm. 

HERBERT T. WIkteE. Allergy simulating peripheral vas- 
cular disease. 


Acute Osteomyelitis—St. Mary’s Hospital— 
Moderator: W1LL1AM V. PASCUAL 
Dantcx E. Wetcu. Multiple lesions of acute osteomyelitis. 
Joun M. ScaNNELL. Modern treatment of acute osteomye- 
litis in children. 
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AtnsworTtH L. SmirH. Conservative operating in acute 
osteomyelitis. 

Seymour G. Crark. Etiology of acute osteomyelitis. 

S. LLoyp FisHerR. Diagnosis in acute osteomyelitis. 

DanteELt A. McATEER. Pathology of acute osteomyelitis. 


OBSTETRICS AND GYNECOLOGY 


Hemorrhage Associated with Pregnancy — Methodist 
Episcopal Hospital— Moderator: O. PAUL Hump- 
STONE 

Onstow A. Gorpon. Abortion. 

Eurot BisHop. Unusual antepartum lesions. 

RatpH M. Beacu. Placenta previa. 

G. Hamitton Davis. Ablatio placente. 

Henry J. GouBEAub. Ruptured uterus. 

Harry W. Mayes. The postpartum period. 

Harvey B. Matruews. The puerperium. 


Maternal Welfare and Toxemias of Pregnancy— Long 
Island Coliege Hospital— Moderator: ALFRED C. 
BECK. 

There will be a one hour demonstration under the Chair- 
manship of Dr. Charles Gordon of the actual conduct of the 
Committee on Maternal Welfare of the Medical Society of 
the County of Kings. This Committee has for its purpose 
the improvement of obstetrics by an analysis of the causes 
of all maternal deaths, the assignment of the responsibility 
for the same, and suggested remedies. 


Toxemias of Pregnancy 
MERVYN V. ARMSTRONG. The management of hyperemesis 
gravidarum. 
FRANK P. Licut. Nonconvulsive late toxemia. 
ALFRED C. Beck. Convulsive late toxemia. 


FRACTURES AND TRAUMATIC SURGERY 


Cumberland Hos pital— Moderator: Fuap I. SHATARA 

JosepH RAPHAEL. Observations on local anesthesia in the 
reduction of fractures, report of 100 cases. 

Haro_p DRAFFEN. Treatment of compound fractures. 

ARCHIE M. BAKER. Fracture clinic in a small hospital. 

J. Eart Mites. Pinning of fractures about the elbow joint. 

GeorcE B. Retz. Transportation of head injuries. Made- 
lung’s deformity, value in diagnosis of dislocation of the 
wrist. 

Josern I. ANTON. Treatment of nerve injuries. 

Leo Faske. Trimalleolar fracture. 

S. Potter BARTLEY. Management of fractures of the os 
calcis. 


GENITO-URINARY SURGERY 


Treatment of Malignant Diseases of the Genito-Urinary 
Tract—The Brooklyn Hospital— Moderator: 
NATHANIEL P. RATHBUN. 

Henry H. Morton. Address of welcome. 


Fepor L. SENGER. The kidney and ureter. 

HEINRICH L. WEHRBEIN. The adrenal. 

Pau WILLIAM AscHNER. The bladder—clinical applica- 
tion of pathologic data. 

EpwINn Kinc Morcan. The bladder—endovesical treat- 
ment. 

Aucustus Harris. The bladder—open surgical treatment. 

Howarp Lancwortny. The penis. 

J. Sturptvant Reap. The-prostate. 

Lr. C. B. GaLtoway. Present day management of tera- 
toma of the testicle. 


SURGERY OF THE BONES AND JOINTS 


Kings County Hospital— Moderator: JosEPH B. 
L’EPIscopo 

CuHar-es D. Naprer. Vertebral epiphysitis in adolescence. 

HERBERT C. Fett. Fractures of the forearm in children. 

OtHo C. Hupson. Fracture of the astragalus. 

BENJAMIN KovEN. Osteomyelitis of the spine treated by 
graft fusion; lantern slides. 

JoserH B. L’Episcopo. Demonstrations of bone block 
operations for painful hips. 

L. Gaston Papar. Acute epiphysitis of the hip joint. 

Cart A. HETTESCHEIMER. Relief of lumbar backache by 
excision of the twelfth rib. 


NEUROSURGERY 


Jewish Hospital— Moderator: LEo M. DavipoFF 


E. JEFFERSON BrowpeErR and FLoyp Bracpon. Physio- 
logical effects of drugs and hypertonic solutions in the 
normal and pathologic state. ‘ 

RusseLt Meyers. Report on a series of operations for 
so-called “epilepsy.” 

RicHARD Grimes. Review of 350 cases of fracture of the 
spine with and without spinal cord injury. 

Guy Laupic. Report on 110 cases of subdural hematoma. 

Leo M. Daviporr. End-results in a series of brain tumor 
operations after ten to twelve years. Studies in electro- 
encephalography and pneumo-encephalography. 

IsaporE M. Tartov. The brain and experimental lead 
poisoning. Tumors originating in the intracranial por- 
tions of the cranial nerves other than the acoustic nerve. 

JosepH Srrts. Studies on the blood brain barrier. 

ANATOLE Kotopny. Some infrequent spinal cord lesions; 
lantern slides. 


OTOLARYNGOLOGY 


Blood Stream Infections Complicating Ear Conditions 
—Brooklyn Eye and Ear Hospital— Moderator: 
RoBertT L. MoorwEabD. 


Tuomas B. Woop. Variations in size and course of the 
lateral sinus. 

CHARLES WEETH. Diagnosis. 

MattTHew G. GOLDEN. Results of sulfanilamide treatment. 

Pattie LerBowitz. Management of infections. 











